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1.0 GENERAL

1.1 SCOPE AND PURPOSE. This Health and Safety Plan (HASP) has been prepared
in conformance with the ABB Environmental Services, Inc. (ABB-ES), generic HASP
developed under the Comprehensive Long-Term Environmental Action, Navy (CLEAN)
District I Contract (CLEAN HASP) and is intended to meet the requirements of 29
Code of Federal Regulations (CFR) 1910.120. As such, the HASP addresses those
activities associated with field operations for this project and is supplemental
to the NAS Jacksonville HASP. Compliance with this HASP is required for all
ABB-ES personnel, contractor personnel, or third parties entering the site.

1.2 PROJECT PERSONNEL.

1.2.1 Task Order Manager Tihe Task Order Manager (TOM) is the individual with
overall project management responsibilities. Those responsibilities, as they
" relate to health and safety, include provision for the development of this
site-specific HASP, the necessary resources to meet requirements of this HASP,
the coordination of staff assignments to ensure that personnel assigned to the
project meet medical and training requirements, and the means and materials
necessary to resolve any health and safety issues that are identified or that
develop on the project.

1.2.2 Field Operations Leader The Field Operations Leader (FOL) has vested
authority from the TOM to carry out day-to-day site operationms.

1.2.3 Health and Safety Officer The Health and Safety Officer (HSO) will have
at least an indirect line of reporting to the Health and Safety Manager (HSM)
through the Health and Safety Supervisor (HSS) for the duration of his assignment
as project HSO. The HSO is responsible for developing and implementing this
site-specific HASP in accordance with the CLEAN HASP. The HSO will investigate
all accidents, illnesses, and incidents occurring onsite. The HSO will also
conduct safety briefings and site-specific training for onsite personnel. As
necessary, the HSO will accompany all U.S. Environmental Protection Agency
(USEPA), Occupational Safety and Health Administration (OSHA), or other
governmental agency personnel visiting an ABB-ES site in response to health and
safety issues. The HSO, in consultation with the HSS or HSM, is responsible for
updating and modifying this HASP as site or environmental conditions change.
Additional description of the duties of the HSM, HSS, and HSO are provided in
Chapter 1.0 of the ABB-ES generic HASP.

1.2.4 Field Engineer or Scientist This category includes engineers, scientist,
and technicians who will perform site reconnaissance, cone penetrometer testing
(CPT) and drilling monitoring, soil sampling, groundwater sampling, surface water
and sediment sampling, and ecological surveys.

1.3 TRAINING. Training is defined in Chapter 3.0 of the CLEAN HASP. All
personnel entering potentially contaminated areas at this site must meet the
requirements of 29 CFR 1910.120. Personnel without the required training will
not be permitted in any area with potential for exposure to toxic substances or
harmful physical agents (i.e., downrange). The ABB-ES training program is
" described in Chapter 3.0 of the ABB-ES generic HASP.

RIFSWP_N.OU3
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1.4 MEDICAL SURVEILLANCE. All personnel entering potentially contaminated areas
of this site will be medically qualified for site assignment through a medical
surveillance program outlined in the ABB-ES generic HASP. Personnel who have not
received medical clearance will not be permitted in any area with potential for
exposure to toxic substances or harmful physical agents (i.e., downrange).
Chapter 4.0 of the CLEAN HASP contains further information on Medical
Surveillance Programs. ABB-ES' Medical Surveillance Program is described in
Chapter 2.0 of the ABB-ES generic HASP.

RIFSWP_N.OU3
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2.0 TASK ANALYSIS

2.1 SITE NAME, LOCATION, AND SIZE. Naval Air Station (NAS), Jacksonville,
Florida, is located in southern Duval County approximately 9 miles south of
downtown Jacksonville. NAS Jacksonville covers approximately 3,800 acres on the
west bank of the St. Johns River, upriver from downtown Jacksonville.

This HASP has been developed for use while investigating Operable Unit (OU) 3 at
NAS Jacksonville. OU 3 is the primary site on base that supports the Naval
Aviation Depot (NADEP). NADEP is one of the five major tenants of NAS
Jacksonville and occupies approximately 50 buildings along the northeastern side
of the facility. The activities conducted at the NADEP part of OU 3 include
stripping, testing, and retrofitting long-range submarine and ground support
aircraft, Work includec removel of propellers control surfaces, and engines.
After removal of these items, the airframe is stripped and sprayed with corrosion
inhibitors before inspection and repainting. Engines are disassembled,
inspected, and moving parts are inspected for cracks and, if necessary,
electroplated before assembly and installation on the airframe. In addition to
the NADEP area, OU 3 encompasses the area that includes the facility'’s laundry
and dry cleaners.
Field work at OU 3 will include the following tasks:

« site walkovers,

» locational surveys,

+ ecological inventories,

« surface water and sediment sampling,

« surface soil sampling,

+ subsurface soil sampling,

+ test pitting,

« collection of geotechnical information with piezometric CPT equipment,

« groundwater sampling using direct push technology (DPT) equipment,

+ piezometer installation,

+ monitoring well installation, and

« collection of groundwater samples from monitoring wells.

The hazardous substances, risks, and protective measures identified and described
in the following subsections apply to all of these tasks.

RIFSWP_N.OU3
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2.2 HAZARDOUS SUBSTANCES. Based on available data, the contaminants of concern
known or suspected to be present onsite, along with any established exposure
limits for those substances, are listed in Tables 2-1 and 2-2.

2.3 SITE RISKS. The health hazards and safety hazards that are anticipated to
be encountered at the site are described below.

9.3.1 Health Hazards Personnel may be exposed to volatile and/or semi-volatile
contaminants. Hazardous substance information forms (Chemical Hazards Response
Information System, CHRIS) for the contaminants of concern are contained in
Appendix N 1 of this HASP. All activities at this site will be conducted in
unconfined areas. This will help minimize the chances of exposure of onsite
personnel to high vapor concentrations of any contaminants.

2.3.2 Safety Hazards Safety hazards include those hazards that personnel may

“be exposed to that are unrelated to hazardous wastes. These include hazards such
as heat stress, operation of and presence around heavy equipment, lifting of
objects, and vehicle traffic. Extreme caution should be exhibited by all
personnel while conducting work around drill rigs, backhoes, DPT rigs, and other
heavy equipment. During hot days, personnel should take time to drink fluids and
cool off to avoid overheating and symptoms related to heat stress. Lifting of
heavy objects should be done with caution. Personnel should assist one another
with moving heavy objects or use the appropriate equipment to accomplish these
tasks.

Power substations, power lines, underground utilities, and underground pipelines
are to be avoided during drilling operationms. Necessary work permits for
activities will be obtained from the Public Works Department or the appropriate
department (e.g., fire department, etc.).

Safety hazards and methods to reduce employee exposure to hazardous substances
is addressed in the ABB-ES generic HASP in Appendix 6.0, Personal Protective
Equipment; Section 12.5, Monitoring Equipment; Chapter 6.0; Chapter 7.0, Work
Practices; Appendix G, Confined Space Entry Procedures (not planned for this
work); Chapter 10.0, Temperature Extremes; Chapter 8.0, Decontamination, and
Chapter 9.0, Emergency Planning.

2.3.3 Health and Safety Assessment Based on the available information (nature
of the work, potential onsite chemicals and their properties, exposure limits,
etc.), hazards associated with conducting the described field work are considered
to be low, assuming appropriate health and safety practices are maintained.

9.4 PROTECTIVE MEASURES. The following are the protective measures that will
be used at the site.

2.4.1 Engineering Controls Whenever needed, engineering controls (e.g., fans
to blow volatilized chemicals away from the work area) will be used. Engineering
controls are described in more detail in Section 7.4 of the ABB-ES generic HASP;
however, it is anticipated that engineering controls will not be necessary during
~the RI field work.

RIFSWP_N.OU3
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Table 2-1
Contaminants of Concern in Groundwater
OU 3 Site-Specific Health and Safety Plan
NAS Jacksonville
Jacksonville, Florida
Maximum '
Constituent Reported Conconcentration PEL/TLV?
Volatie Organic Compounds {(VOCs)
1,1,1-Trichloroethane 106,000 350
1,1-Dichloroethane 42,000 100
1,1-Dichloroethene 53,500 1
1,2-Dichiuroettiene (total) 7,000 200
2-Butanone o ) 6,000 200
4-Methyl-2-pentanone 14,000 50
Chloroethane 4,000 1,000
cis-1,2-Dichloroethene 4,900 1
Methylene chloride 94,000 50
Tetrachloroethene 9,600 25
Toluene 3,000 S0
trans-1,2-Dichloroethene 8,000 200
Trichloroethene 155,300 50
Vinyl chloride 2,000 1
Semivolatie Organic Compounds {SVOCs)
2,4-Dimethylphenol 5 -
2-Methyinaphthalene 20 -
2-Methyiphenol 27 -
bis(2-Chloroethyl)ether 17 -
bis(2-Ethylhexyl)phthalate 10 -
Naphthalene 310 10
Metals
Chromium 255 -
' Concentrations reported in parts per million (ppm) for metals and parts per billion (ppb)
tor SVOCs and VOCs).
2 parmissible exposure limit/threshold limit value (in ppm).

RIFSWP_N.OU3
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Table 2-2
Contaminants of Concern in Soil
OU 3 Site-Specific Health and Safety Plan
NAS Jacksonwville
Jacksonville, Florida
Maximum '
Constituents Reported Concentration PEL/TLV?
Volatie Organic Compound (VOCs)
1,1,1-Trichloroethane 5,460,000 350
1,1-Dichloroethane 2,260 300
1,1-Dichloroethene 9,640 1
1,3-Dichlorobenzene 1,550 -
1,4-Dichlorobenzene 1,020 10
Benzene 1,200 1
Chioroform 3,120 2
Ethylbenzene - . 4,300 100
m/p-Xylene 2,800 100
Methylene chloride 2,380 50
o-Xylene 1,400 100
Tetrachloroethene 13,000 25
Toluene 17,100 50
Trichloroethene 18,300 50
Unknown HC as o-Xylene 140,000 -
Xylene (total) 4,500 100
Semivolatie Organic Compounds (SVOCs)
2-Methylnapthalene 600 -
Benzo(a)anthracene 370 -
Benzo(a)pyrene 390 -
Benzo(b)fluoranthene 540 -
bis (2-Ethythexyl)phthaiate 950 -
Chrysene 390 -
Di-n-butyiphthalate 140 -
Diethylphthalate 140 -
Fluoranthene 790 -
Fluorene 180 -
Naphthalene 520 10
Phenanthrene 800 -
Phenol 3,200 -
Pyrene 450 -
Metals
Arsenic 200 -
PCBs
Aroclor 220 -
' Concentrations reported in parts per million (ppm) for metals and parts per biition (ppb)
for SVOCs and VOCs.
2 parmissible exposure limit/thrashold limit value (in ppm).

RIFSWP_N.OU3
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2.4.2 Llevels of Protection Level D personal protective equipment (PPE) will
only be used when the atmosphere contains no known hazard, all potential airborne
contaminants can be monitored for, and work functions preclude splash, immersion,
or the potential for unexpected inhalation or contact with hazardous levels of
any chemical. It is anticipated that work at OU 3 may require limited modified
Level D protection. Modified Level D is Level D protection with the addition of
chemical protective clothing. Modified Level D does not include respiratory
protection.

Higher levels of personal protection will be used as dictated by conditions
discovered in the field and as directed by the HSO. Guidance on selection of the
level of personal protection is provided in Subsection 2.5.1 of this HASP and
Chapter 6.0 of the ABB-ES generic HASP.

2.5 MONITORING. It is inteuded that real time monitoring instrumentation will
be used to monitor the work environment to ensure the appropriate level of
- protection for the site team.

2.5.1 Air Sampling To the extent feasible, the presence of airborne contami-
nants will be evaluated through the use of direct reading instrumentation.
Information gathered will be used to ensure the adequacy of the levels of
protection being used at the site, and may be used as the basis for upgrading or
downgrading the levels of protection in conformance with action levels provided
in this HASP and at the direction of the site HSO.

A respirable dust monitor will be used at the site in areas where semivolatile
contamination associated with dry dusty conditions exists. If the monitor reads
> 5 milligrams per cubic meter (mg/m’), the field team will withdraw from the
site. '

A Foxboro™ organic vapor analyzer (OVA) Model 128 equipped with a flame
ionization detector (FID) and Draeger tubes will be used at the site. It is
anticipated that all work can be accomplished at Level D personal protection. If
the FID or Draeger tube readings exceed background, modified level D will be
required.

The breathing zone will be monitored continuously with an FID. If the FID
readings exceed background, monitoring will continue with vinyl chloride 0.5/a
and benzene S5c Draeger tubes. If vinyl chloride levels are equal to or greater
than 0.5 part per million (ppm), PPE will be upgraded to level B. If benzene
levels read equal to or greater than 0.5 ppm, PPE will be upgraded to level C.
If vinyl chloride and benzene remain less than 0.5 ppm, PPE will continue at
modified level D until the FID reads 9 ppm. PPE will then be upgraded to level
C until the FID reads greater than or equal to 500 ppm, then the PPE will be
upgraded to level B.

Level D or (modified) is acceptable if:

« FID < 9 ppm, or
+ vinyl chloride 0.5/a Draeger tube < 0.5 ppm.

RIFSWP_N.OU3
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Level C required if:

+ FID reads between 5 and 500 ppm, and/or
« vinyl chloride 0.5/a Draeger tube reads <0.5 ppm, or
+ benzene 5c Draeger tube reads between 0.5 and 50 ppm.

Level B required if:

« FID reads = 500 ppm, and/or
+ vinyl chloride Draeger tube reads = 0.5 ppm, or
» benzene Draeger tube reads = 50 ppm.

Refer to Chapter 7.0 of the CLEAN HASP for information on the calibration and
maintenance of the equipment. Additional monitoring equipment that may be used
at the site is described in Section 7.3 of the ABB-ES generic HASP.

No intrusive work will be started on this site without first clearing the area
"of proposed work with a radiation meter to verify that no radiation danger
exists.

2.5.2 Personal Monitoring Personal monitoring will be undertaken to charac-
terize the personal exposure of high risk employees to the hazardous substances
they may encounter onsite. Personal monitoring will be conducted on a
representative basis. Personnel who conduct a high risk work task will be noted
in field logs. Thermoluminescent dosimetry body badges will be used by all
workers at the site.

RIFSWP_N.OU3
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3.0 SITE CONTROL

3.1 ZONATION. The general zonation protocols that should be employed at
hazardous waste sites are described in Chapter 8.0 of the CLEAN HASP. The site-
specific zonation that will be used for this project is described below.

Due to the nature of the work (multiple soil borings and monitoring well
installations, and DPT groundwater sampling throughout the study area) and the
properties of the potential chemicals found onsite, typical exclusion,
contamination reduction, and support zones are not necessary or practical at all
locations, especially because the surface of the area is primarily covered by
concrete pavement. Therefore, where appropriate, such as test pitting operations
at PSC 15, a "floating" exclusion zone in the perimeter of the sampling site will
be estahlished to -’ minate access to the area by individuals not working on the
project or involved in the assessment work. The perimeter will be at least
30 feet in radius and will be moved accordingly as the assessment points are
moved.

Zonation of waste sites and "floating" decontamination stations are described in
the ABB-ES generic HASP in Chapter 5.0, Site Control, and Chapter 8.0,
Decontamination. A decontamination area will be established in OU 3 and will
consist of a decontamination pad and associated vessels to contain the
decontamination fluid. The purpose of the decontamination pad is to provide a
central area for the decontamination of field sampling equipment, vehicles, and
large field equipment (tractors, drill rigs, trucks, etc).

3.2 COMMUNICATIONS. When radio communication is not used, the following air
horn signals will be employed:

HELP three short blasts ...
EVACUATION three long blasts « ___)
ALL CLEAR alternating long and short blasts C_ . _ )
The air horn will be kept in the Exclusion Zone or Support Zone. Site

communication and work practices are discussed in more detail in Chapter 7.0 of
the ABB-ES generic HASP.

3.3 WORK PRACTICES. General work practices to be used during ABB-ES projects
are described in Chapter 9.0 of the CLEAN HASP. Work at the Site will be
conducted according to these established protocol and guidelines for the safety
and health of all involved. Specific work practices necessary for this project
or those that are of significant concern are described as follows.

. Work and sampling will be conducted in Level D clothing and equipment,
unless site-specific conditions are discovered that require a higher level
of personal protection. Zonation of site work areas, typical work

practices, and levels of personal protection are discussed in the ABB-ES
generic HASP in Chapter 5.0, Site Control; Chapter 7.0, Work Practices; and
Chapter 8.0, Decontamination.

RIFSWP_N.OU3
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4.0 DECONTAMINATION AND DISPOSAL

All personnel and/or equipment leaving contaminated areas of the site will be
subject to decontamination, which will take place in the contamination reduction
zone. The decontamination areas will consist of a temporary "fixed"
decontamination station constructed at OU 3 and "floating" decontamination
stations for each work site. General decontamination practices are described in
Chapter 13.0 of the CLEAN HASP and in Chapter 8.0 of the ABB-ES generic HASP.

4.1 PERSONNEL DECONTAMINATION. All personnel leaving the study area are subject
to decontamination (as necessary). The decontamination procedure required will
be determined by the nature and level of contamination found at the sites. At
a minimum, site persennel wiil remove loose soils from boots and clothing hefore
leaving the site. More thorough decontamination procedures will be observed as
~dictated by site conditions.

4.1.1 Small Equipment Decontamination Small equipment will be protected from
contamination as much as possible by keeping the equipment covered when at the
site and by placing the equipment on plastic sheeting, not the ground. Sampling
equipment used at the site will be used only once or will be field cleaned
between samples. Small equipment (e.g., split spoons, hand augers, etc.) will
be decontaminated at each work site. Small equipment decontamination is
described in more detail in Section 8.3 of the ABB-ES generic HASP.

4.1.2 Heavy Equipment Decontamination Drilling equipment will be protected
from contamination as much as possible by placing the equipment on plastic
sheeting, not the ground. The drill rig and associated drilling equipment will
be cleaned with high pressure water or high pressure steam followed by a soap and
water wash and rinse at a centralized decontamination station located in OU 3.
Loose material will be removed by brush. The person performing this activity
will be at the level of protection used during the field investigation. Heavy
equipment decontamination is described in more detail in Section 8.4 of the
ABB-ES generic HASP.

4.2 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS. All disposable
protective gear, decontamination fluids (for both personnel and equipment), and
other disposable materials will be disposed at the site. Disposable material
(e.g., gloves and any Tyveks™ if required) will be bagged and disposed properly.
Collection and disposal of decontamination products is described in more detail
in Section 8.5 of the ABB-ES generic HASP and in Chapter 4.0 of the OU 3 Field
Sampling Plan. '

RIFSWP_N.OU3
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5.0 EMERGENCY AND CONTINGENCY PLAN

This chapter identifies emergency and contingency planning that has been
undertaken for operations at this site. Most sections of the HASP provide
information that would be used under emergency conditions. General emergency
planning information is addressed in Chapter 14.0 of the CLEAN HASP and Chapter
9 of the generic ABB-ES HASP. The following sections present site-specific
emergency and contingency planning information.

5.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATION. The site HSO or
the Health and Safety designee is the primary authority for directing operations
at the site under emergency conditions. All communications both onsite and
offsite will be directed through the HSC or de=signee.

5.2 EVACUATION. Evacuation procedures at the site will follow those procedures
discussed in Chapter 14.5 of the CLEAN HASP for upwind withdrawal, site
evacuation, and evacuation of the surrounding area.

Upon determining that conditions warrant site evacuation, the work party will
proceed upwind of the work site and notify the security force, HSO, and the field
office of site conditions. If the decontamination area is upwind and greater
than 500 feet from the work site, the crew will pass quickly through
decontamination to remove contaminated gloves, monitoring equipment etc. If the
hazard is toxic gas, respirators will be retained. The crew will proceed to the
field office, only if upwind, or the designated rally point to assess the
situation. There the respirators may be removed (if instrumentation indicates
an acceptable condition). As more facts are determined from the field crew,
these will be relayed to the appropriate agencies. The advisability and type of
further response action will be coordinated and carried out by the HSO.

5.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID. Any personnel injured onsite
will be rendered first aid as appropriate and transported to competent medical
facilities for further examination and/or treatment. The preferred method of
transport is through professional emergency transportation means; however, when
this is not readily available or would result in excessive delay, other transport
will be authorized. Under no circumstances will injured persons transport
themselves to a medical facility for emergency treatment.

RIFSWP_N.OU3
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6.0 ADMINISTRATION

6.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel authorized to participate in
downrange activities at this site have been reviewed and certified for site
operations by the TOM and the HSS. Certification involves the completion of
appropriate training, a medical examination, and a review of this site-sperific
HASP. All persons entering the site must use the buddy system, and check in with
the FOL and/ur HSO before going downrange.

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL:

To Be Determined Technical lLead

e o Field Operations Leader _

" — Field Engineer/Scientist (HSO)
" Field Engineer/Scientist

Field Engineer/Scientist

Field Engineer/Scientist

* FIRST-AID-TRAINED
+ CPR-TRAINED

6.2 HEALTH AND SAFETY PLAN (HASP) APPROVALS. By their signatures, the under-
signed certify that this HASP will be used for the protection of the health and
safety of all persons entering this site.

Health and Safety Officer Date
Project Manager Date
Health and Safety Manager/Supervisor Date

6.3 FIELD TEAM REVIEW. I have read and reviewed the health and safety
information in the HASP. I understand the information and will comply with the
requirements of the HASP.

NAME:

DATE:

SITE/PROJECT:

NOTE: THIS REVIEW VERIFICATION MUST BE SIGNED BY ALL FIELD PERSONNEL PRIOR TO
- WORKING ONSITE.

RIFSWP_N.OU3
MVL.03.94 6-1



FINAL DRAFT

6.4 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all
onsite personnel and will be kept in the Support Zone during site operations.
It is not a substitute for the Medical Surveillance Program requirements
consistent with the CLEAN HASP. This data sheet will accompany any personnel
when medical assistance or transport to hospital facilities is required. If more
space is required, use the back of this sheet.

Project:

Name:

Address:

Home Telephone: Area Code ( )

Age: ~ Height: Weight:

In case of emergency, contact:

Address:

Telephone: Area Code ( )

Do you wear contact lenses? Yes ( ) No ( )
Allergies:

List medication(s) taken regularly:

Particular sensitivities:

Previous/current medical conditions or exposures to hazardous chemicals:

Name of Personal Physician:

Telephone: Area Code [ )

RIFSWP_N.OU3
MVL03.94 6-2
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6.5 EMERGENCY TELEPHONE NUMBERS.

NAS Jacksonville

Police Department
Rescue Service

St. Vincents Hospital
Riverside Hospital

Other Contacts

National Poison Control Center
Florida Poison Contral Center
National Response Center

Regional USEPA Emergency Response
Chemical Manufacturers Association

Chemical Referral Center
Site HSO: To Be Determined

Task Order Manager: Peter Redfern

Regional HSS: To Be Determined

ABB Environmental HSM: Cindy Sundquist

EMERGENCY CONTACTS

Dr. David Barnes
ABB-ES (Maine)

ABB-ES (Orange Park, Florida)
USEPA Emergency Response

RIFSWP_N.QU3
MVL.03.94

6-3

911
911
(904)
(904)

(800)
(800)
(800)
(800)
(800)
(904)

(800)

(800)
(800)

(904)
(800)

387-7395
387-7070

492-2414
282-3171
424-8802
414-8802

262-8200

269-7012

341-0460 ext.

229-3674

341-0460 ext.

or ext. 3380
269-7012
414-8802

3309

3309



FINAL DRAFT

6.6 ROUTES TO EMERGENCY MEDICAL FACILITIES. The primary source of medical
assistance for the site is: :

Facility Name: Saint Vincents Hospital

Address: 1800 Barrs St., Jacksonville, FL

Telephone Number: (904) 387-7395

Directions to primary source of medical assistance: (attach map)

Exit NAS via the main gate and take a right onto Roosevelt Blvd. (Hwy 17)
heading north.

Proceed north to Park Street and take a right (east) onto Park Street.

Proceed on Park to Barrs Street and take a right. At the end of Barrs
Street, on the right, is St. Vincents.

Alternative source of medical assistance:

Facility Name: Riverside Hospital

Address: 2033 Riverside Avenue, Jacksonville, FL

Telephone Number: (904) 387-7070

Directions to alternate source of medical assistance: (attach map)

Exit NAS via the main gate and take a right onto Roosevelt Blvd. (Hwy 17)
heading north.

Proceed north to Park Street and take a right (east) onto Park Street.

Proceed on Park Street to Margaret Street and take a right.

At the corner of Margaret Street and Riverside is Riverside Hospital on
the right.

RIFSWP_N.OU3
MVL03.94 64
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APPENDIX N.1

CHEMICAL HAZARDS RESPONSE
INFORMATION SYSTEM (CHRIS) DATA SHEETS
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‘0AM. OF CMDON GOTINN
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+ 40 CONACI WA nauxg NG vA0Or ASeD DEOOHd Swdy L] o8 EHeCVe
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4.7  Igretion Temperewsre: 1097°F
FLAMM. .
;}:mwtim Vapor was MSy OCCur. 6.8 Electrical Mazare: Class |. Grouwo O
VaDOr MaY exp008 # 1reted N BN ENCIOSEa red. 6.9  Suming Aste: 6.0 mm/mn.
Nesr G0AQNeS AN 3€11-CONANEA DXRAINNG 200N A 610 Plame
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Fire Nater May D@ ETIECTVE ON Ive Dals not avenedie
M 00t €100%60 CONMAINGIS Wth waler 611 Stolchiames Air 10 Fusl Ratier
Data not avasadie
6012 flame por Oawn not
<Al FUR MEDICAL AD 7. CHEMICAL REACTIVITY
VAPOR
mtanng 10 . AO%e and twost: - . 7.1 Rasctivity With Water: NO rescuon
It inaied. wat CBUSE® ottt "g. Of 1083 ol o1s. 12 with No
‘AQve 10 resn an ‘gacuon
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12 PHYSICAL AND CHEMICAL PROPERTIES
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420°F « 5.5°C = JTATX
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3.1 CG Compaubiity Claax Aromanc 4.1 Phymcel Siae (88 SNODSE Ligusd 12.10 Vepar (Gas) Speetlis Grevay: 2.7
~ydrocaron 4.2 Color: Coloriess 12.11 Rate of Sooeis MHeats of Vaper (Gask
32 Formuie CeHe 43 Odor rather 1 081
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- —0000 Col/g » —408.0 X 10* J/kg
Doesampostinn
5. NEALTH HAZARDS 9. SHIPPING INFORMATION 1214 Hoot ot ot persrent
1218 Moot of Solsliamt NOI perunamnt
1 YOOO! CAIYINF, SUODREG & OF B NOSE Mask: 9.1 Grades of Purity: 12.18  Heot of Petymeveasiions NGt Dersrent
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5.4 Thresnsis Limn Yalve: 10 com
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12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

- 1219
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperatur. ~oungs per cupic Temperature 3ritish thermal unit Temperature Temperature .
degrees Fr ‘cot (degrees F) oer pouna-F degrees ) UMianchOernaut | (degrees F) Centiboise
55 $5.330 a5 394 s 988 55 724
60 £5.140 50 396 80 981 60 693
85 54.960 35 3s8 85 975 65 665
0 54,770 60 400 30 969 70 .638
7 34.580 85 403 35 962 7 612
30 £4.400 70 .405 *00 956 80 588
85 54.210 75 .407 105 950 as 566
30 54.030 30 409 110 944 30 544
35 33.840 85 411 115 937 35 524
100 53.660 30 414 120 31 100 505
108 53.470 35 4186 125 925 105 487
110 33.290 +00 418 *30 919 110 470
115 53.100 135 912 115 453
120 52.920 140 306 120 438
125 £2.730 145 200
130 52.540 '50 893
135 52.360 '55 887
+40 52.170 *80 381
145 31.990 ‘65 875
150 $1.800 170 368
185 $1.620
160 £1.430
165 $1.250
170 51.060
175 30.870
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Sounags per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermat unit
(degrees F) soungs of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
77.02 180 50 881 50 01258 0 204
60 11471 50 01639 25 219
70 1.535 70 02109 50 234
80 1.989 80 02681 h 248
30 2.547 30 03371 100 261
100 3.227 100 04196 125 275
110 4.049 110 .05172 150 288
120 5.033 120 06317 178 .301
130 6.201 130 07652 200 313
140 7.577 140 09194 225 325
150 9.187 150 .10960 250 337
160 11.060 160 12980 275 349
170 13.220 170 .15270 300 .360
180 15.700 180 .17850 325 37
190 18.520 190 20750 350 .381
200 21.740 200 23970 375 392
210 25.360 210 27560 400 .402
: 425 412
! 450 421
[ 47§ 431
500 .440
525 .449
: 550 .457
: 575 465
: 600 474
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Comman Synoryms

Tnchicromenans

Watery wnag Zoloness Swest c0or

Sinks " waler. FTmatng vaoor 8 Croouoed.

=0 CONACT WA RO NG vROOr D1AY UCWND.

& FIRE HAZARDS
6.1 Flash Point: NOl Aammanie
4.2 Flammesie Limits 1h Air: NOI flommatie
43 Fire A ot

4.4 Fire Extinguiniung Agents Not 1o de
Use® NOt perwend
4.5 Soecisl Hazerds of Combustion

11.  HAZARD CLASSIFICATIONS

st 00QgIes and ore Products: POONCUS SNG FMATNG G309 c
.30 OICIEIO0N 1 DOTLDN K E€0 DROCY Swav 3 when 111 Code ot Federat Asguintions:
-3tV IOCR! NEaNn 470 DOIUON CONUO! A0ENCIeS. . e in Fire: O restes. JRM-A
‘omc gases 1.2 NAS Hazarg Reving for Bulk Water
6.7 Igretion Temperature: Mol Hammacie
Not tafmmense " w,..m"
POISONOUS ANO IRRITATING GASES ARE PRODUCED WHEN HEATED. 6.9 Burming Rste: Not
Wear qOQges 8n0 e .10 Flams T
Dala not evanaDie
Fire $.11  Stolchiomewis Air to Fuel Astie:
L Data not avedacse s
6.12 Flame Oata not Naier Pormon
Humen Toxesy ... 1
Aquaic Tomoe . 2
Aesthene Effect...._... ... 2
ZALL FOR MEDICAL AC 7. CHEMICAL REACTIVITY Qeacuvay
varOR 7.1 Rescivity With Water: No rescton Other Charecens !
irmtabng 10 Eves. nOSe ana thwost: - . - water .. ... 3
it whaied. ww Cause nauses. o w33 ot 12 wih No Soll Rescaon o
Move 10 rean av “eacton 11.3 NFPA ‘
 Dreairena Pas SIOCOWG Ofe® STICISI (@SOWANON 7.3 Siability Ouring Transport Stabie h Mazare Claaaiontign:
* breaining 3 amout aive orvgen 7.4 Neutrsuzng Agents tor Acids ana Catogery < y
0 ca ~ot eaimn Hazera (Bhuet...
IMNLATNG 10 3AM SNG eves. “iarmmatmty (Red).... ]
Hatmig 4 Swatowed 7.5 Polymenzation: NOt Deronent sy (Yanow o
Exposure Aemove COMAMNaIed CIOIY 7.6 Intibrtor of Porymenzsnarc -
;‘U‘ﬂ Ell'gcsl.d aAreas w(in Oignty O water Not perunent
IF IN EYES. PO #venas COSN AND TLsh wiif Dilenty O waler
IF SWALLOWED ang victrm 4 LONEZICUS have vicim onina water 7.7 Moter Astio (Reactant to
27 TR ANG NAVE veCHM mMOuCs vOmitng Productr Data not avasaoie
IF SWALLOWED ana vetrm 13 UNCONSCIOUS AND HAVING sctrvity Grous:
< NVULSIONS 30 nouung @nceol aevwd woim warm 19 Re %
12 PHYSICAL AND CHEMICAL PROPERTIES
12t Physical Siate st 16°C and ¥ otme
ENOCI 0f 1ow CONCANMPEtONS ON SOUANC KiE 1 UNRACWR. . Linag
Water May DO GANQETOUS § & ENTErS Water NIaReS. 122 Molcwiar Wesght 119.39
NOUtv O REENN 8AG DORUNION CONIFO OMICIANS. 123 Boling Poirnt ot 1 st
Nouly 0Deraions Ol NE MDY waler N1arss.
Poliution 42F » 817C = 344K
124 Freezing Poink
=823F =« —838°C = 209.7K
1. RESPONSE TO DISCHARGE 2 uea S WATER POLLUTION 128 Critca Temperenaree
(See 11 Categery: None 81 Aquets Toricity: Oala not svadadie 506°F = 261.2°C - 338.4°K

‘SIS WEFTEN)-8F CONtAMINeNt
Restnct access
Should be removea

2.2 Clasx Not peronent

.2 Oats not
0.3 Biclogical Oxygen Oemane (800R
None

5.4 Food Chain Concentration Potentiet:

None
3. CHEMICAL DESIGRATIONS 4. OBSERVABLE CHARACTERISTICS
i1 ca Claes: 4.1 Phyeienl Siste (as shiopesR Lo
hyarocarton 4.2 Color: Coloriess
12 Formese CHOly 4.3 Odor: Messant, Fweer srereat
313 INO/UN ODessigrason: §0/1888
34 DOT 10 Mo 1888
X8 CAS Regieiry No. €768

126 Critesl Preesee
790 oMl = 54 40M = 55 MN/mMS
127 Specitic Oravetyr
149 8t 20°C (honmpd
128 Lious Surtece Termions
271 dynessem = 00271 N/m at 20°C
129 Uquia Water intertasst Tenalen:
126 dwes/am = 0028 N/m &t 20°C
1210 VYepor (Gas) Sesetiie Gravwy: 4.1
1211 Ratie of Soesiiils Mests of Vapor iGeek
1148
1212 Latent Moot o Vaparumten
= 583 calig =

1213 Moot of Combustions Mot perwnent
12.14  Heot of Doctmpaution: Not pertent

S HEALTM HAZARDS

9. SHIPPING INFORMATION

Lt Persermi [ on 90gpies. 50 POM 1D 2%: Mstalie Adi-iecs g8s mask 5.1 Gradee of Purity: Techrecar, USP
ADOVS 2% Hanie S0d-CONBINSY SyStern. 2.2

2 . s 9.3  Inert AUMOaShere: NO reRement

$3  Trestment of Exposwre INHALATION: # 4 offacts Govelon. got VCEm 10 Yesh &, X960 fem 9.4 Ventng Open

waTh and Gt 8nd QUL MEACH! SDSNEON. § Lreethng SI00A. SN SYRCIM reSOTREON.
vest

INGESTION: nduce voreang ang get medcsl

No known

EYES: fuah wih Dlerty of waiar 10r 81 19asl 13 Mrasies end oM Medkcal atienuon, SKIN: wasn

w7 G0N0 80 WS, IETOVS COMMIINEISY CIO0WNg 8nd iree of Chemmcal.
54 Thresheid Limd Yeiue 10 com

5.5 Short Term inhaletion Limites 50 pom dor 10 M

S8 Toxiciy by Ingestiore Grace 2 LDhe = 0.5 0 5 g/ng

7 Late Texictty: Nore

8

Vepor (Ges) kritent Charecisrietiis Yaoors CAusSe MOOSrSIe FTHARON SUCH 1At DErsONNEt wil

ing hegh concenvesons unoieasat. The sffect @ lemoorasy.
(8]
7OMAM, MaY COUSS SMAMING NG FECCENING Of the sun.
$.10 Odor Thresneis 205-307 ppm
$.11 1OLM Valus: 1.000 ppre

Uguid er Soiid irritant Charscierisite: Mrwnum Nazerd. i asiied On CIOTNNG ENG Slowed 10

1218 Mot of Sohstion MOt perwnerd
116 Hest of PolywerEntion NO! Derwren
1275 Mot of Fusiens 17.62 catrg

1228 Umiting vahax Osia not svesetie
1227 Reid Yopar Preosmewe 020 pwe

NOTES
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12.17
SATURATED LIQUID DENSITY

12.18
UQUID HEAT CAPACITY

71219
LIQUID THERMAL CONDUCTIVITY

12,20
LIQUID VISCOSITY

' . . . British thermas i
Temperature | Pounds per cubic Temperature Britigh thermal unit Temperature il Temperature _
(dogrees F) | toot (degrees F) per (degrees F) | UTanenfer heUe | (degrees /) ! Cantiooise

; i

—50 ’ 100.799 0 218 —70 938 0 : 847
—40 ! 100.200 10 217 —60 929 10 ' 791
—30 l 99.549 20 219 —50 920 20 741
—20 ‘ 98.910 30 221 —40 M 30 . 697
—10 ; 98.259 40 222 —30 902 40 | 656
0 : 97.610 50 224 —20 893 50 . 620
10 \ 96.950 60 228 —10 884 60 : 586
20 ; 96.299 70 227 0 875 70 558
30 3 95.639 80 i 229 10 868 80 528
40 i 94.980 90 ; 23t 20 I 857 %0 503
50 . 94.320 100 ; 232 30 , 848 100 479
60 j 93.650 110 | 234 40 i 839 110 458
70 92.990 120 i 238 50 ' 830 120 438
80 92.320 130 237 60 821 130 : 420
20 91.650 140 239 70 ; 812 140 ‘ 403
100 30.880 80 ! 804 |
110 90.309 90 .795 :
120 89.629 100 786 ;
130 88.950 110 . :
140 88.270 120 .768 i
130 759 ’
) 140 750 ’
12.21 1222 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED YAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature | Pounds per 100 Temperaturs Pounds per square | ~ Temperature | Pounds per cubic Temperature i British thermal unt
(degrees F) | pounds of water {degrees F) inch (degrees /) | foot (degrees F) per
77.02 ! .800 —30 ! .150 —30 ! 00387 0 l 123
—20 217 —20 00548 25 126
—10 309 —10 00763 50 129
0 433 0 01047 75 ! 131
10 .598 10 01417 100 ; 134
20 816 20 01892 128 137
30 1.099 30 02498 150 138
40 1.462 40 03255 175 142
50 1.924 50 04198 200 144 .
60 2.505 60 05381 22% | .148
70 3229 70 06781 250 : .148
80 4.124 80 08499 275 | .150
90 5.220 90 .10560 300 ! 152
100 6.551 100 .13020 328 154
110 8.157 110 .15830 350 158 .
120 10.080 120 .19340 a7s 158
400 .160
425 .181
450 162
478 164
500 165
528 .168
550 187
575 .168
600 .169




1,1-DICHLOROETHANE

DCH

Common Synonyms Oy bcua Coloness cn:um-- & FIRE HAZARDS 10. HAZARD ASSESSMENT COOE
Em-m %1  Fash Point 57°F OC. =« 22FCC. (See Hazary Assssament Handbosk)
Chionnated hyarochione $.2 Flammabie Limits in Al 5.6% 10 11.4%

ether Sunks BN MES Wil waler, 3 Fie€ oan. A-P-Q-R-8
water, loam. CO3. dry chermcat, carson
Tatrachionde
Year 1 O ! ored. A00W SIS, 20T AUDDES erci|
S T ~ e L 1. s cussicanons
Fiiilegiiog ot 6.5  Specist Hazards ot Combustion 111 Code of Federss Reguissens:
R T RN R o vl R L ey e S 6 Productis When Nested 10 SSCOMOONLON Not sieg
SOty WG NESITT 840 DOMUDGKT CON TS Sgences. emuts Teghly 10mX umes © pRosgene. 112 NAS Harard Asting fer Bull Waar
06 Behavior in Fire: Expioson harard Transportatore Not ssted
Flammatie. €7 ignition Tempersture: 656°F 113 NFPA Hazard Classifiomtion:
POISONOUS GAS MAY 8E PRODUCED IN FIRE OR WHEN NEATED. . Osta not Catsgery  Classification
Contaners may expioce m fre. 6.9 Buming Rate: Dsla not avadabie Hosith Hazard (BU#) —.. e, 2
Wear go9gurs 80 .0 Flame (Rect 3
oa— ExungUEN WA SICONOI 108M. CAIDON GIOTIAE. OF OTY CHerMmCal. -
Fire Waier may DS NETIECve On fre. Data not avedabie m-_c-v 9
— 811 Stolchiometria Alr 10 Fust Ratie:
Oata not svadatee
412 Flame Oats not
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
N ewed may Causa neusea. vorming and fantness. 7.1 Resctivity With Water: No reacton
(rrtatng 10 skin 8NG eyes. . . . 12 with Oata
e T e o maw ot aviaie
{F SWALLOWED #na victm 8 CONSCIOUS Nave wctim anni water of mik 7.3 Stabiity Ouring Traneport Oats not
ANO NOUCH vOITvang. avadable
7.4  Neutrsiizing Agents for Acids and
Caustics: Deta not avedadie
Exposure 15 Oata not
7.8 Inhibitor of Polymentation: adle
Dats not avaiadie
1.7 Motar Ratio (Reectant %
Producti Data not avadabie
7.0 Resctivity Grous: 36
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical Siate at 15°C and 1 st
Dargurous 0 Maumne W o o Lo
Water Novhy I0CM NEWth AnG wiaiHe ofoal. 122 olesuier Weighe 80.87
Pollution Nobty ODralons Of NEMDY wAISr MANSS. 123 Going Poird st t stwe
135.14°F = $7.3°C = 330.5°K
124  Freszing Poine
1. RESPOWSE TO DISCHARGE 1w L WATER POLLUTION —1433TF = —07.4°C = 17ISX
125 Critical Tompersass
(See 2.1 Category: None 8.1 Aquatic Toxicity: S02.TF = 261.5C = 534.85°X
IS3US WamIng-ragh flammasssty. 22 Class Not peronent TL. (Manne pinperch) 250 1 275 Mg/t 128 Critical Presewre:
Reswnct access. 24-hows TL, Brne shrevgy 320 mg/t 7348 pmn = 50 ain « 5068 MN/m*
Cherracal and prymcsl reatment. 24-howr TL., Pinpercit 160 mg/) 1y Qrawey:
0.2 Waterfowl Tomicity: Oata not avasiabie 1174 &t 20°C
4.3 Slological Oxygen Demaend (BO0X 128 Uquid Surtace Tenalers
Percent. 0.05 §/9 lor 10 days Percent, 24.7% dynes/cm = 0.02478 N/m ot
0.002 g/g for 5 days 20C
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concenwesion Potentiat 129 Uquid Weter ivearteciad T
31 ca Claas 0 4.1 Physical $tate (s shippedk Dala not avadabie Data not svasdable
hydrocarton Oily uad 1210 Vepor (Gas) Speeific Qravity: 3.42
32 Formuie CiHCls 4.2 Color: Coloriess 1211 Ratio of Specifis Nests o Vapor (Gesk
3.3 IMO/UN Designatorc Nol ksted 4.3 Odor: Chiorotorm 1.138 ot 20°C (68°F)
14 DOT 0 No. 2262 1213 Latert Meat of Vepermsiion:
3.5 CAS Regieiry No: 75-34-3 1316 B = 72.1 cal/g =
.08 X 10° J/kg
12.13  Heot of Combustions —4.774 Bav/D =
5. HEALTH HAZARDS 9. SHIPPING INFORMATION ~1652 cag » —311 X 10° J/kg
1214 Hoat of Onts not
8.1 n weas of poor of tegh s 2.1 Gredes of Purity: Oata not svesiabie 1215 Heet of Sohstiens Deia not svedable
o w0 i il 1900 Mmask should be wom. Chemecal workers 92 Storsge Temperstumre: Cool 1218 Heet of Dets not
9OgUIes, NDDE GICVES, Nd HFONCIVe CIOtiNg Should be worn. 93 nent Data not 1228 Hest of F Deta not
52 Y o ] INHALATION: rtaton of y vact S 9.4 Venting: Data not avasable 12328 Value: Deta not
g, nausea. and EYES: imtaton, lacnmason, and reddenng of 1227 Meis Vapor Prossww 735 pua *
SKIN: ged or SAM CONTACT CAN DIOUCE & SHGMN bumn.
INGESTION: ings © » not obea
g of COUl CBUBS NOUSSA. YOITHING. (ANINEsS. (KOWSMess,
Cysnows. snd craatory tehure. .
83 Treatmenmt of Exposure: Call & 00CKr, INHALATION: Remove from conlarmnated area: keep
-mwmuunmmmmmm-m.mmsvss:
Flush with large amounts of water Or weak IiCarbongte of 3004 sokuton. SKIN: Diute with large
ol water. clotheng. INGESTION: Attemot 10 emOty Slomacix,
Ghute Dy somwEsIenng MG (L0 Waler, S080Y weier, san waler. or k).
5.4 Threshoid Limit Vaius: 200 pom.
S35  Short Term inhaistion Limitsx 250 pom.
S8 Toxkity by ingestionc Grade 2: LDss = 0.5 w0 S g/kg (rat). NOTES -
8.7 Late Toxicity: Clvomc ¢xpOBN® May COUSS wer damage snd Arvmal
has shown ifus compound 10 be shghtly emMbryo-iomc end 10 retard fetal develcoment.
58 Vepor (Gas) WTiant CRarsctenstices Vapors CSuse § skont smartng of the eyes or resowalory
system # present n hegh concenuatons. The etfect i lemporary.
$9  Liquid or S0BG irritant CReractenstice: Mwwmum hazard. It spsied on clothng and sliowed 10
reman. May cause WMArNg and recdening of skun.
$.10 Odor Threshoit Data not avasabie
5.11 IDLH Vaiue: 4.000 ppm
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DCH

DICHLOROETHANE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

- 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID visCosSITY

British thermai

l H
T tur Pounds per cubic Temperature | Bntish thermai Temperature . Temperature .
(Se'“g"ri'e‘s B et (aeg‘:'e, F) | unit per pouna-F (degr:ees F) “"'s‘"""" per nour- (degrees F) . Cenupoise
i i H quare foot-F )
: " , !
35 75.198 | 0 35 804 3s } 617
40 : 74.929 l A 40 ) .799 40 ; 595
45 : 74.660 ! T 45 : 795 45 i 574
50 f 74.389 ! A 50 : 791 50 : 555
55 74120 | 55 ! .788 55 ! 537
60 ! 73.851 | N 80 ; 782 60 ! 520
65 : 73.580 l (o] 55 ; 778 65 : 504
70 ! 73.311 , T 70 773 70 : 489
75 : 73.042 ! 75 - 769 75 . 475
80 72771 : A 30 765 80 ; 462
85 72.502 ! v 35 : 760 85 : 449
. A 90 ' 756 90 : 437
| t 35 752 95 i 426
: L 100 747 100 : 415
, A 105 , 743 105 : 405
i ) 110 739 110 ' 395
L : 115 .386
E 120 377
i | [
i H ;
; i
! | !
: |
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature ! Pounds per 100 Temperature 1 Pounds per square Temperature ' Pounds per cubic Temperature | Britigh thermal unit
(degrees F) pounds of water (degrees F) | inch (degrees F) i foot (degrees F) | per pound-F
68 500 —70 L —1.334 —100 07407 D
: —60 —1.944 —380 . .05000 A
—50 —.555 —80 02594 i T
—40 : 835 —40 : 00187 { A
! —30 , 225 —20 . 02218
—20 386 0 04626 N
—10 X .996 20 3 07032 0
] i 1.607 40 ; 09439 T
10 i 2217 60 , 11845
20 2.827 80 { 14252 A
30 3.438 100 i .16658 v
40 4.048 120 : .19065 A
50 4658 140 2147 |
60 5.269 160 .23878 L
70 5.879 A
80 6.489 8
i 90 7.100 L
: 100 7.7110 £
‘ 110 8.321
| 120 , 8.931
i 130 i 9.541
I 1
t
I
I




1,2-DICHLOROETHYLENE

DEL

Comman Synamyms igued Colonass Sweet piaasant OO0

AcStylens achionde

-1, 2-Gehioroethwiene Sinks o watr. Flgnwnasis. STASENE YAPOr & Droduced.

TS 1, - ACNNOsTWINS

Voor gqogpes nd
MUt Off GTVNON SOCES. LA e OROMNMent.
1100 CNAIOR # DUSLONM. KEWO OUODIS AWEY.

FLAMMABLE.
POISONOUS GASES MAY 8E PRODUCED IN FIRE.
Conamers Mmay oxDione © we.

SI0NY VEPS! T8N Mav OCOw.

— Vagor may expio0e d KFRen ! an eNCICSEd area.
Fire EXUNQISN with Ory CHEMMICAIS. OAM OF CAMDON GIORIN.
* Water mav 08 anecuve on e
< wi‘n water.

6. FIRE NAZARDS
@1 Fash Peing 377 CC.
62 Flanwnetie Linis B0 AF: 9.7%-12.0%
43 Fre A Ory

foam, Saroen Gomgs

64 Fire Exuinguishing Agonis Net 19 b
Usadk Wowr mav 08 neHecive.

68  Spscis) Neuares of Cominmtion
Procustm PMosgEns end fvarogen
SIMONGS AT Mgy O N fres.

48 BSehavier In Fire: Vaoor 8 Meever than &
and may FEve) § CONMNEDIe dEtance O
& 3Ourca of rvecn and Aesh beck.

&7 igveen Tempervwsrm 000°F

64 Eectrienl Hasere Datd ADt Svedstin

69 Buming Acte: 2.6 M

[ 8] FRame
Oata not avesadie

[Contresm?

10. " HAZARD ASSESSMENT COOE
(See Honrv Asotsamun Hendboot)
A-K-Y

CALL FOR MEDICAL AID

VAPOR

H nhated wil COURS OIDNESS. NOUIAE. VONTENg. OF
dithauR Dreagwng.

MOve wcum 10 resh av.

i bresifng NAS $100080. QVE SUNCIA) (€307L0N.

il reatfwg B QIICUI. QIVE OXVOeN.

uouin
Harmid ¥ swesowe.

7. CHEMICAL REACTIVITY

7.1 Reastivity WA Water: NO rascson

T2 L] NO
reacugn

73 Stahility During Trenspere Stabie

7.4 Neutrslising Agerws fer Acide and
Caustion: NOt carenent

7.5 Polymenzstiers Wdl nol ocour unoer

1.1 Coue of Federsl Reguationn
Flammenie wnss

112 NAS Memird Ruting for Sul Water
Transpermsen Mot weed

113 NFPA Howmre Clinsfiestion
Hoah Harard (Bse) .. 2
Flarmatayy P ——— . 3
R v 2

Expom F SV:'A‘:SWED ang vcurm 8 LONSCIOUS. have vicum anon waier o Tne
eACHON B NAOL VEGOrOVA.
7.6 inhibitar of Polymermstioss NONS used
1.7 Mocier Astie (Recomm o
Progustk Ouila not avedetie
7.8 Resctvity Grougs Ouila NOt evanabie
Efect of iow CONCINTREONS ON BGUANE 10 B WIOWR.
Water May D9 ANQIOUS d £ SIS WY NEASE
Nobly 10Ca NESIth 8nd wiokie omcuat.
Pollution Notty ODSIEION Of NEMSTY Weler FNENSS.
1. RESPONSE TO DISCRANGE 2 L. L WATER POLLUTION
(See 11 Categery: Fiammacis boud L1 Aqusiis Teziaity: Dota not evasetile
135uS werreng-regh Aarnmatety 2 Ceex3 2 Oata not
Resrct sccess 63 Biciegienl Oxygen Demang (900
Evacusts eres Dais nont avesedie
Shoulrs be removed 5.4 Food Chain Consenwration Poterial
Chemecal ano phywcal Fessment None
3. CHEMICAL DESIGRATIONS 4. OBSERVABLE CHARACTERISTICS
2.1 CG Compeuninty Class: Mot heted 4.1 Physiest Binte (88 shipPeu) Lansd
32 Formums QOCH = CHO 42 Coter: Coloriens
13 tMO/UM Designases 2.2/1150 43 Odon Eheredl. ehghily Scrnut: Dleasend,
3.4 DOT ID Ne: 1150 Chicrolornm-ahe
35 CAS Regiony No. 540-58-0

S NEALTN NAIARDS

[ 8} Aubber POves: Sufety JOG0ISS: B SUODK Mask OF sei-
CONANSO Drestrenyg SOIrat. A
Y COUNES NALSSA, VO, WOSANSEL. FemoT,
SOQIMTC CraTOL. SIS ASAVOUS GEOFressIOn. CONECE WK K30 CHUSES FTRINON Of #yes end
{on coranct) R CMMSS SN GECFORNON IO GOAD ARrCC.

Trestmant of Exponerw INHALATION: rermove #om Arther zOORSY: ¢ bresthng @ affiault. gve
YGRS § VICE ©§ NOL LAEASING. Ve YSRGS FSSONSNON, Pretradly MOU-ID-OUST Gve
OXYQER when e call 8 EYES: flush wwh water jor at leant 1S mn
SKIN: wash wet wiih $08D Sn% wetsr. INGESTION: gve QESING Vege end catharscs.

Thresheis Linut Yelu 200 oM

Short Term inhalstion Limits Osts Aot svesisbie

Toxicity by ingestiont Grede Z oral LDse = 770 mg/hg (ret)

Late Texicily: Profucss Bver Nd IINGY FRIY M SXDANTAETRE) emmas

Vepor (Gas) irrant Oata not

Liquis ar Soiid kritat Ch Oata not

5.0 Odor Twesheit Dsia Nt Svadabis

S51 0L Yolue 4.000 pom

L

4

cEsELs

1. SHIPPING INFORMATION

Grades 9! Purity: Cormeras
Sworege Tempersare Ao
NVt AURSISRere: NO Eeme
Venting Pressure-vacam

144 34

12 PHYSICAL AND CKEMICAL PROPERTIES

121 Physies 0ot & 15°C and | oum
Licnad
122  Molesuier Weighu 97.9
123 Solling Peint ot Y s
ox 140°F = 0T = XK
e 118°F = 45C = 321°X
124 Frecung Ponm
ox =114'F @ =$1°C = 102X
o =T = —50C = 223K
128 Croient Tomparenss Not perwnend
128 Criest Presmwm Kot perwnert
127 Spestfis Grovey
127 &t 35°C Gcpald
128  Uquis Surtese Tonstons
24 oynen/em = 0.024 N/m  20C
129 Uquid Water intertontst Tension:
(ont)
30 dyraa/em « 0.030 N/m ot 20C
1210 Vaper (Ges) Gpeatis Gravity: 334
1211 Ratie of Speniiie Nesin of Vaper (Gesk
1.1400
1212 Latent Most of Yapevramtiens
130 D/l = 72 callg =
30 X 10° M/ng
1213 Moot of Comnmiineg <4 §47.2 6W/® »
—2.0000 calig = —112.67 X 10° J/ng
1214 Meat of OSeBPesNinss NOt paruners
1218 Mest of Sohminm Mot partnent
1216 Heost of Polymmerastiam Nol perwend
1228 Mest of Funiom Dete Aot svesetie
1238 Umiting Vehute Oats not svasabis
1237 Reid Yepar Prossses Osta not svesatie

S FIRE NAZARDS (Continged)
611 Stolohiemetris Al 10 Fusl Retier Osta not svasadie

612 Fame Deta not
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DEL

1,2-DICHLOROETHYLENE

1217 12.18 12.19 1220
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID viscosIiTY
. . British thermal
Temperature Pounds per cubic Temperature British thermal unrt Temperature Py . Temperature
(degrees F) foot (dogrees F) per pounc-F (degrees F) umsqmp,:m".?' (degrees F) Centipoise
35 81.020 a5 193 65 907 40 478
40 80.820 40 .198 70 .894 50 454
45 80.8610 45 .198 75 882 60 432
50 80.400 50 .200 80 .869 70 411
55 80.190 55 202 85 .887 80 39
60 79.880 60 204 90 844 90 are
65 79.780 65 207 95 832 100 360
70 79.570 70 .209 100 .819 110 345
75 79.360 75 21 108 .807 120 a3t
80 79.150 80 213 110 .794 130 319
85 78.940 85 218 118 .782 140 307
%0 78.740 90 218 120 769 150 298 -
95 78.530 95 220 125 .757 160 288
100 78.320 100 222 130 744 170 278
105 - 78.110 108~ 224 180 287
110 77.900 110 227 180 259
118 77.690 118 229 200 251
120 77.480 120 rich] 210 244
125 77.280 125 233
130 77.070 130 238
135 76.860 135 238
140 76.850 140 .240
12.21 1222 1228 1224
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY -
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British therma unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per
68 830 55 3.000 55 05284 0 150
60 3.396 60 .05908 20 153
65 3824 65 06587 40 158
70 4.297 70 07330 60 159
75 4817 75 08141 80 162 -
80 5.389 80 .09023 100 188 <
85 6.018 85 08900 120 167
90 6.702 90 .11020 140 170
95 7.453 95 12140 160 178"
100 8.272 100 13380 180 478 -
108 9.184 108 .14800 200 A79
110 10.130 110 .16070 220 182
118 11.190 11§ 17590 240 .188 -
120 12.330 120 19220 260 188
128 13.560 125 20900 200 191
130 14.900 130 22830 300 194
138 16.340 138 24820 320 97
140 17.890 140 26900 340 =
360 208 *
380 208 -
400 208~
420 211
440 214 -




DICHLOROMETHANE

DCM

Common Synonyms

Methviens chionde
Methyiene achionds

Watry husg Swesl. pleasara ooor

Sinks N wet. FTHatng vapor B produced.

tiotty I0CAI NSl and COMUON CONTO! SQUNCIeS.

(8]

1444

(%]
(S]]

a1t

612

& FIRE NAZARDS
Flagh Peint Not flammanis uder
ety 10 Do

Flammable Limits In Alr: 12%-19%
Fire Extinguishing Agentic Not perwnent
Fire Extinguishing Agenes Kot 1o be
Used: NOt peronent
Specisl Hesards of Combustion
O

generated n & ive may De rAtNG OF
tome.
Behaviar in Fire: Not perwent
ignition Tempersture: 1184°F
Not

Burning Rate: Not persnens
A Fams
Data not svadabie
Stolchiometris Air to Fusl Ratlec
Dala not svadabie
Flame

Oata not

(See Hazurd Asssanment Henabeol)

10.  HAZARD ASSESSMENT COOE

A-P-X

7.1
7.2

1. CHEMICAL REACTIVITY
Resctivity With Water: No reacton
with

No
reacton
Stability During Transport: Stable
Neutrusitzing Agents for Acide ané
Caustics: Not pertinent
Polymerzation: Not pertnent
Innibitor of Polymernzatione
Nol pertnent
Moiar Ratic (Reactant o
Producty Dsta not avadabie
Resctivity Group: 36

1"

112

11 HAZARD CLASSINCATIONS

Code of Fedursl Reguistions
ORM-A

NAS Mazard Reting for Oul Water
Tremperaters

Not flammadie.
POISONOUS GASES ARE PRODUCED WHEN HEATED.
Wear goggus an
Cool eXp0860 COMMNETS With waler.
Fire
CALL FOR MEDICAL AID
VAPOR
KTHAbNG 10 Syes, NOSE and Uwoat
1 nhaied. wil CAUSS NEUSES NG AIDNES.
MOve 10 fresn aw.
't Dresting Nas SIOO0SA. Grve MUNCIS! resOTaLON.
If breauwng s TCUIL. GIve oxvaen.
LIQUD
IrTabng 10 SN and EVes.
Harrvhd § swalowed.
EXPOSUI’. Aemove cONAMMALNS CIOUNNG aNd INOSS.
Flugh 3116C100 S/883 Wrth OMNLY Of waler.
(F IN EYES. howd eyeuas ooen and flush wiin pienty of waler.
iF SWALLOWED eno vicum s CONSCIOUS. have wicum onnx water
Effect of Iow CONCHNTRTONS ON BQUALT ¢ @ UNkNOown.
Water Mgy be dangerous i A enters weter Fmakes.
Nouty l0cal MG 4ND DOWAION CONYO! othCem.
Poliution NOUy COSELrS Of NSArDY WEIer MaNES.
1. RESPONSE TO DISCHARGE 2 LagL
{See 21 Category: Nons
Crsperss ana fush 22 Cless: Not pertnent
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
1 ca Clasc . 4.1 Prysicsl State (as shippesil Licuad
Mydrocarbon 42 Color: Cooress
32 Formgm CH:Ch 43 Odor: Peesant, romesc ke chiorofonm
3.3 INO/UN Designesione 9.0/1583 sweel, stharest
14 OOT ID No: 150
3.3 CAS Registry Na: 75-08-2

8. WATER POLLUTION
Aquetie Toxicity: Not peranent

Y: Not
Slologicsl Oxygen Demane (800%
Not pertment
Food Chain Concentration Potentiek
None

S HEALTH HAZARDS

[ 8] Organe vapor COruster mash. selety Iaeees, roMCIve
clothing. -

2 Y INHALATION: snesthetc offects. neuses and Grunkennses.
CONTACT WITH SKIN AND EYES: skm smtaton. smiaton of eyes and nose.

8.3 Trestment of Exposurs: INHALATION: remove from sxposure. Give oxygen d neeced.
INGESTION: N0 soeche anadote. CONTACT WITH SKIN AND EYES: remove contarmunated
clotteng: wash skn or eyes d slfected.

§.4 Throsheld Limit Value: 100 pom

48  Short Term inheistien Limits: 500 ppm for 30 min.

S8 Toxicity by Ingestion: Grade 2 LDse = 0.5 5 9/kg

87 Late Toxicity: None

S8 Vepor (Gas) rtant CRamncienistion: Vapors COUBe MOCEraie IMUton such That personnel wil
find fegh CONCANTEtONS Unpieasent. The efiect B lemporary.

59  Ucuid or Solid iritant Charscleristion: Mewmum hezard. if spiled on clotheng end alowed ©
rememn, Mey cause smanng end reddening of he skn.

£10 Odor Threshols 2035-207 ppm

$.11 10U Vahs 5.000 ppm

( 8]

9. SHIPPING INFORMATION

Grades of Purity: Asroscl grace: tachrecal
grade
Osta not
inert Atmosphers: inened
Venting: Data not avadable

Heshn Hazard (Blus) 2
Ao 0
(Yolow t

12, PHYSICAL AND CHEMICAL PROPERTIES

121

122
1223

124

127

128
1228

1
121t

1212

1213
12.14
1218
11
1228
1220
127

Phrysical State ot 15°C andd | st
Licred
Molscadar Weightt B4.53
Soling Point ot 1 st -
104°F = 98C = NIK
Freening Point -
—=142F = —~0.T'C =« 170.5K
Critiast Tomperensey. -
AT3'F = 245°C = 10K
Crition Pressrs:
804 peia = $0.9 R = 6.17 MN/m®
1322 o 0°C Mol
" Liquid Surteos Tensiems Not pertinent
Uguid Water intertasinl. Yension:
Not perwnent
Vepor (Gas) Spesifis Gravay: 29
Astie of Spscifis Nests & Vapor (Gesk
1.199
Lotent Heat of Vapartasteny
142 BW/D = 78.7 CaVg =
3.30 X 10% J/ng
Host of Combuntiars Not perunant
Hest of Desompanities Mot pertnent
Heat of Solvtien: Not perenerd
Hest of Polymerestions Not pertrers
Heat of Fusion: 16.00 cal/g
LUnvting Valus Dats ot svadebie
Neid Yaper Presmmss 11.0 pes
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DCM

DICHLOROMETHANE

12.18
LIQUID HEAT CAPACITY

- 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

1217
SATURATED LIQUID DENSITY

: - ' British thermat i
Temperature | Pounds per cubic Temperature British thermai unit Temperature | . . Temperature
(dogrees F) | foot (degrees F) per pound-F (degroes ) | Unch perhour- | (degrees ) |,  Cantwose
v ' |
—70 ' 91.320 as i 274 —110 ; 1.205 ! N
—50 90.700 40 i 275 —100 ‘ 1.192 i o
—50 ‘ 90.080 45 l 276 —30 ; 1.179 : T
—a0 89.450 50 ; 277 —80 | 1.166 :
—~30 88.830 s5 i 278 —70 ' 1.154 ! p
—20 88.200 60 I 2719 —60 ' 1.141 £
—10 87.580 65 ! 279 —50 : 1.128 A
0 86.959 70 | 280 —40 : 1.115 T
10 86.330 75 ! .281 —30 1.102 ! 1
20 85.709 80 | .282 —20 1.090 N
30 85.080 85 ; .283 —1i0 : 1077 2 E
40 84.459 90 : 284 0 ‘ 1,064 i N
50 ‘ 83.830 95 ; 284 10 1.051 i T
60 ‘ 83.209 100 285 20 1.038 !
70 82.589 ’ 30 : 1.025 i
80 81.959 40 1.013 :
90 81.341 50 : 1.000
100 80.708 60 087
70 974 .
80 ‘ 961 |
|
| )
: ! !
i l :
I ! !
! ! !
12.21 1222 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature i Pounds per 100 Temperature Pounds per square Temperature ] Pounds per cubic Temperature British thermai unit
(degrees F) ' pounds of water (degrees F) inch {degrees F) i foot (degrees F) per pound-F
1 . ; ]
6802 ! 1.380 —10 ! .868 —10 ! 01525 0 ! 128
! -5 ‘ 1.013 -5 i 01763 10 129
: 0 1.180 0 i 02031 20 . 131
; 5 1.370 5 -.02333 30 ! 133
10 | 1.586 10 02671 40 ! 135
15 ) 1.830 15 .03050 50 : 137
20 2.105 20 03472 60 .139
25 2.414 25 .03941 70 j 142
30 2.762 30 04482 80 i 144
35 3.151 35 .05039 90 : 145
40 3.585 40 05676 100 ; 147
45 4.068 45 06378 110 149
50 4.608 50 07149 120 .151
55 5.201 55 07998 130 .153
60 5.860 60 .08922 140 .155
65 6.588 65 09934 150 .158
70 7.389 70 .11040 160 .158
75 8.270 75 12240 170 159
80 9.237 80 .13540 180 .181
85 10.300 85 .14960 190 163
200 .164
210 .185
220 167
230 .168
240 .169
250 an




ETHYL CHLORIDE

Common Synonyms LLicuad Coloriess Plessard odos - & FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Chiorosthens
Ether, hydrochione 63 Fash Point S8'F CC. 45°F OC. (See MNuzare Assosmment Haribosk)
Monocnioremens Foen $2  Femmasle Limita 1 Al 38%-12% A8COEXD
[X]

Fire Extinguishing Agents: Watar 10g.
carbon Gcmde, ary cherrecal. For rge
fires & &8 Dot 10 Sllow mwwnal 10 OUrn

6.4 Fire Extinguishing Agenwm Not 10 be

11 HAZARD CLASSIFICATIONS
1.1 Code of Federal Reguistions
Flamenatie nsd
112 NAS Hazard Reting for Sulk Weesr
Trarspormtien:

genarmsed m firea.
Flashback aiong vapor il May QoL 68 Sehavior in Are: Comarars mey expicoe.
\&mmwimnmm“ &7 igniion Tempersaae 968°F
oar QOYPeS 41O ]
ase—— Stop flow Of GAs Of SR § POBSON. 68 Electriosl Hazerk Not persnent
Fire Cool ana men Aot with weer. 68 Burning Rate 3.8 mm/mn.
Lot fre Dum. 610 Fame
Dats Not Avesabie
(Continved)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
YAPOR 7.1 Reactivity With Water: NO reacnon
Imtatng 1O Syes. NOSE and OVORL.
o inhased. wal o loes of 12 th No
::”Gll.ﬂ' reacecn
nmm':‘mwom 7.3 Stabiiity Ouring Traneocort Stable
7.4 Neuwsizing Agents for Acids end
uouo Caustios: Mot peranent
w:quunnm 78 Not
Exposure Fiusn anected Weas with crenty of wawr. 76 innibitor of Polymeraationt
IF IN EYES. NOI0 eveuas 008N an0 Nus? widy Dlenty Of water.
DO NOT RUB AFFECTED AREAS. Not persrant
7.7 Moler Ratio (Reactart
Products Dsta Not Avedabie
78 Rescivity Group: 38
Not harming 10 scuanc e
D8 CANQEroUS # € GFRErS RSN Mtaked.
Water mwmamn-m
Poliution
1. RESPONSE TO DISCMANGE 2 e & WATER POLLUTION
(See 21 Cetegory: Flammabie ligud 4.1 Aquatis Toxicity: Outa Nt avesiabie
1smue warnng-rgh Aamemability 22 Cioax? 82 Waeterfowt Toxicity: Osts not evaiadie
Resirict access 43 Siciogiosi Oxygen Cemand (BO0X
Evecuss wea Deta not evesable
8.4 Food Chain Concentrstion Potentiak
None
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
11 ¢ca Clmex: HalOge 41 Pirysion Stats (as shippedl Liqud
hydrocarton 42 Color: Coriess
32 Formule CiHsCl 4.3 Odor: Ethereal; pungent, ethereat:
13 IMO/UN Designations 2.0/1037 sthardne
14 DOT ID Na: 1037
L5 CAS Regiatry No: 75-00-3

S NEALTH NHAZARDS

"
-

ATOMES O equivalent.

Aber COYING where Sausd CoNtact is likely; 1
mwammmmunmmunnmnu
losa. Sl tace Mask and OFPANIC VOO CANENNET: 107 reater Ivels. sei-CONtENed bresthing

5. SHIPPING INFORMATION

USP: 100%

nert Abnosphers: NO requIrement

14 44

Y ) Vapor cmmses
Licuid may cause rosAe on eyes and skin,

medcl atermon. SIN: Feat froseia.
Threshold Limit Yalus 1000 ppm
Short Term inhaistion Limite: Duta not avesiable
Toxicity by ingestion: Not pertinent
Late Tomicity: Data not avadsbie

gZEtr € ¢

mlmnmwmm‘-m.

65  Uquid or Solid irritat Charscearistion Mirvnum hezard. f spiled on ciothing and sllowed

mmum“mdnﬂl
610 Odor Threahoit Dsta Nt Evasabie
§.11 (DU Yaluse 20,000 pam

Treatment of Exposure mmwmnm-‘.wmmue.

Yapor (Gas) irrrtant Charscteristion: Vaoors cause & sight smaring of the Syes OF reapIeiory

ung miry. Verting: Satety retet

Grades of Purity: Techrecst 98-100%:

12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physiosl State et 16°C andd 1 st
Ges

122
123
S40°F » 122°C = 284K
—013F = —1WC = ITK
Critonl Tomparshoss:
I0°F = 187.7C = 4004°K
758 pain = $1.6 oW w 523 MN/M2
0.908 ot 12.2°C (pich)
Uquis Surfece Yensiens
19.5 dynes/om = 0.0198 N/m at 20°C
Ucquid Weter inertecial Termiones
(asL) 40 Gyrees/am = 0.04 N/m &t 0°C
121 Vapor (Ges) Specifie Grawey: 2.2
1211 Ratis of Sposiin Meste of Yeper (Gash
1158
1212 Latent Moot of Yepertmtiers
163 BUVD = 90.8 cal/g =
379 X 10° J/ng
12.13 Mest of Combuntiom —8100 S0./®
- —4500 cal/g = «=188.4 X 10% J/kg
12.14 Heat of Decompentiion: Not perynent
12.18 Nest of Solvilens Not perwnent
1216 Heost of Polymartasiom Not perunant
1226 Hest of Pusione 18.49 cal/g
1228 LUiwiting Velus: Duta Not Aveilsbie
1227 Neld Vapor Presmww 34.5 pem

124

s

19

[ ¥

.12 Fams

FIRE HAZARDS (Continsed)
611 Stolohiometric Alr 10 Fusl Ratics 8.383 (Est)

Oata Not

JANUARY 1991



ECL

ETHYL.CHLORIDE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID visCosITY

. . ] British thermal unit-
Temperaturs Pounds cubic Temperature Sritish thermai unit Temperature : Temperature L
{degrees F) foot. {degrees F) per {degrees F) 'm'o"gt'fp (degrees F) Centipcise
o] —20 .299 28 .880 15 .364
A —-15 .305 30 .878 20 354
T —10 312 32 876 25 345
A -5 319 34 .875 30 .338
0 325 36 873 35 328
N 5 332 38 871 40 320
o] 10 339 40 .869 45 312
T 15 345 42 .868 50 .308
20 .352 ' a4 .866
A 25 .359 48 864
v 30 .365 48 .863
A 35 372 50 .861
1 40 .379 52 .859
L 45 .385 54 .858
A 50 - 392
8
L
£
1221 1222 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 .600 =35 1.419 =35 .02008 "] 207
—30 1.659 —30 02320 25 218
—25 1.932 25 .02671 50 223
—20 2.242 —20 03085 75 .231
—15 2.594 —15 .03508 100 239 .
—10 2.991 —-10 03997 125 247
-5 3.438 -5 04544 150 254=
0 3.939 0 05151 175 28
5 4.501 5 .05822 200 200
10 5.120 10 .068563 225 217
15 5.828 15 .07379 250 284 -
20 6.604 20 .08275 278 20
25 7.485 25 .09257 300 208~
30 8.416 30 .10330 328 308 -
3s 9.488 35 .11500 350 a1
40 10.620 40 .12780 3718 318
45 11.890 45 .14160 400 324
50 13.280 50 15870 425 331
55 14.810 55 17290 450 337
680 16.470 680 .19050 475 343
65 18.290 65 20950 500 349~
70 20.260 70 .22990 525 355
75 22.400 75 25180 550 .360-
80 24.730 80 27540 575 368 ~
85 27.240 85 30080 600 372 .




ETHYLENE DICHLORIDE

EDC

Comman Syvawyns Uquid Colortess Swest gaor
1, 2-Dichiorosthare
Ef cnionds
Brooide Sinks in waser. Flarvnabie, Ivitaling vapor & produced.
Outch Sauld
Giycol dichiorde

Avord Corvact W ou Y] VD, KesD PeoDss Sway.
‘Weat [ g DD Cwratuyg

& ¢ CrE

& FIRE MAZARDS
Fash Point 00°F O.C: S5FCC
Farnmebie Limits in Al 6.2%-15.8%
Pre Extinguishing Agent Fosrm, airtion
domigie, dry chemecsd
Fire Extinguishing Agems Nat 1o be
Usas: Water mary be metiective.

genaretsd.
Behavier In Fire Yepar i hesvier han ar

16. HAZARD ASSESSMENT COOE
(Ses Humwe Assesament Mundbook)
AX

1L HAZARD CLASSIFICATIONS
1.1 Code of Fedursl Roguiniions:
Flaryrabie indd
112 NAS Haswré Reting fur Sulk Welnr

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physiosl State ot ¥6°C and ¥ s
Uy
122 Molsoular Weight: $0.08
123 Boling Point at Y atem
182.9°F = 335C = 247X
124 Fresming Point
~323F = ~TC = 215K
128 Cruical Tempereowwres
S50°F = 200°C = 541X
128 Criocal Presswrss
735 pain = 60 B = 8.1 MN/m®
127 Soesifis Gravityt
1.253 &t 20°C (i)
128 Uquid Surtess Tensiem
322 dywe/am = 0.0322 N/m 2t 20°C
129  Uguid Weter iniariasinl Tenston
(est) 30 dynew/am = 0.03 N/m at 25°C
1216 Yeper (Gas) Spesiie Gravity: 3.4
1211 Aste of Spesifis Heets of Vaper (Gask
1118
1212 Lotent Ment of Vepertsation

Intiy 10CH Nearth and pofl/aon control
= and may Yevel conaxiarsbis Gitance © &
POISONOUS GASES ARE PRODUCED IN FIRE. souros of igresion end fash beck.
Fashback along vapor il MRy OCOur. 47 igniion Temperseew 775°F
Vapor sy expiods ¢ igrited in an enciossd erea. @3  Electtenl Hazare: Clase L. growp O
I O g govess na nooe &8 Buring At 1.4 mmn
Fire Ex¥nguash owh &y Chemmsl, I0AM. oF cArcon diowds. (3 ] Pame
Wemr may be Netecive on e, Data Not Aveiatie
Cool SDOse0 CONtMNANE With Wair.
{Contirvedd
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR
iTtng © eyes. nose end ;11 m:mmm
 nheled wil GRS NAUBSE, GIZINESS OF TIfECE breatteng. No
MOve 10 fresh &y reacton
# bregteng NAs MOCOeA. QFve arthcsl FeaDFRSON. 73 Suabiity During Trenspare Stable
1 breating @ aricut. gve axveen. 74 Neurataing Agerm for Ackds and
LQUID Caustion: Not peranem
m-m 75 Polymertzstiars Not peranant
EXPO.U" Remowve conmnemd CIO end ahoss. 748 inhibiar of Polymersaton:
e e o B T, s o s Nt prrs
coen ama
stmrvm-mmmmn. 17 (Meactert W
Fs&vmwmmmmm Producty Osta Not Avedabie
ALLOWED wean 8 VING CON-
VULSIONS. d0 nOTENG eXceot K60 WCUM warm. 78 Resowvity Groupe 26
Oangarous 1© aquaiic ils i high concerrratons.
Water May bs AANQIrOuS § & eNiEre weter Ftakes.
Nouty local Masth and wichie oMcials.
Pollution NoSl COSMEINS Of NBArDY WaMr FRakst.
L RESPONSE TO DISCMANGE 2 unsa & WATER POLLUTION
(See 2.1 Category: Flenwnable Souid L1 Aquatis Toxicity:
Iseus waTeg-nigh Semmabilly 22 Cioam3 150 poem/®/pin parchvTLL/selt wates
Disperse ang fush *Time peros not specfied.
42 We y: Oata Aot able
03 Biclegioal Oxygen Demand (BODX
0.002 /D, $ days
84 Food Chain Concentration Potentisk
None
1 CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS
a1 ca Claas: o 4t Physical State (8s shippedk Licud
hydrocarton 4.3 Colen Cokrisss
42 Formim QiCH«{CHeC 43 Odor: Ehereat chiorola-dux sther-e
33 MO/UN Designations 3.2/1184
84 OOT ID Ne: 1184
38 CAS Regiatry Na: 107-08-2

130 B/l @ 784 cal/g =
12 X 10% Mg

t

g CLELL

S HEALTH NAZARDS

Clean, body- olothing and selety gaeses with side
shisida. Respireiry rOMCEON W 10 50 PEM, AONK 50 PO © 2%, 1/2 hr or lsen, A4 face
mask end carstar. greaser tan £%, sei

of VapOrs GBS NEUSSE. UNKENNSN, GEOreeson.
wuummmmmmwwnmm”n
baum

Trestmant of Lxponsre INHALATION: § victim I8 Overcome, remove hie 10 fresh air, keep hire

quast and warm, and gut medion) " sope, gve arvlicint
resgiration. INGESTION: Icuce call rout the oy EYES: fush
[ wih cOCIOUR of fowing watr for st isast 13 min. SKIN: remowe clothing

wmwmmum—mmmmwm

Threahetd Limit Velus 10 ppr

Shon Term inhaintien Limitet 200 pprw for § min. during any 3-hows period.

Toxioity by Ingestien: Graute 2: LDse = 0.5 0 6 9/kg irad)

Late Touwicity: Osta not available

Vapor (Ges) iritant Charsotertetios: Vapors cause modarste imitation such thet persannel wil
find high concerwrations Urpiessant. The effect s femporesy.

Ucquid or Solld irritant O Counes g of !he siin and fret-degres tume on
Short RDORE, Mty CEUSS SSCONCRTY DUITE ON 10Ng SXPORSe.

£16 Odor Thresheik 100 ppre
G141 IDUM Valume 1,000 porm

1 44 34

1. SHIPPING INFORMATION

Grades of Purity: Commarcil
Storege Temparatae Ambient
Inert Admospiure: No requrenent
Venting: Pressure-vacuLsm

1213 Heat of Combuntinns (sat) 3400 BL/B
1214 Nest of Dosmpoetiton Not persnent
1218 Heat of Selsion Not parsnent

1296 Hest of Pelymeriastiom: Not pertnent
1226 Heat of Pustem £1.12 cal/g

1228 Usmiting Vahuet Data Not Avellabie
1227 Reld Vapar Prosswres 27 poia

€ FIRE HAZARDS (Costinwed)

€11 Sioishiametrts Air to Fusl Aslisx Duta Not Avelebie
4L12 Fame

Outa Not A
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EDC

ETHYLENE DICHLORIDE

12.17
SATURATED LIQUID DENSITY

1218
LIQUID HEAT CAPACITY

- 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. ) British thermai
Temperature Pounds per cubic Temperature British thermal unit Temperature Py . Temperature s
(degrees F) foot {degrees F) per pound-F {degrees F) umﬁ."&:‘g’ {degrees F) Centipoise
35 79.879 0 .283 0 .890 35 1.008
40 79.629 10 .285 10 .982 40 1.054
45 79.379 20 .288 20 974 45 1.013
50 79.129 30 .290 30 .965 50 978
55 78.879 40 .293 40 957 55 938
60 78.620 50 .296 50 949 60 904
65 78.370 60 .298 60 941 65 871
70 78.120 70 .301 70 933 70 840
75 77.860 80 .303 80 924 75 811
80 77.599 90 .308 90 .918 80 784
85 77.349 100 309 100 .908 85 .758
90 77.089 110 a1 110 .900 90 733
95 76.830 120 314 120 .892 95 709
100 76.570 130 317 130 .883 100 .687
- 105 76.309 140- 319 140 .875 105 665
110 76.049 150 322 150 .867 110 645
118 75.790 160 324 160 .858 11§ 628
120 75.520 170 327 170 .850 120 .607
125 75.259 125 .589
130 74,990 130 573
135 74.730 135 .558
140 74.459 140 .541
145 74.190 145 528
150 73.919 150 512
1585 73.660 155 499
160 73.379 160 488
12.21 12.22 1223 12.2¢4
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pourxis per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water {degrees F) inch (degrees F) foot (degrees F) per
68.02 .800 15 231 15 .00449 0 A77
20 274 20 .00526 25 .182
25 323 25 .00814 50 .187
30 .380 30 .00715 75 .191
35 445 35 .00830 100 195
40 520 40 .00960 125 200
45 608 45 .01108 150 204 -
50 .704 50 01274 175 208"
55 .818 55 .01481 200 212
60 .942 60 .016871 225 217
65 1.088 65 .01807 250 221
70 1.248 70 02169 275 225
75 1.428 75 02462 300 229.
80 1.632 80 .02788 325 232
as 1.860 85 .03149 350 238
90 2.1168 80 .03548 3rs 240
95 2401 95 .03990 400 244
100 2.718 100 04477 425 247
450 251
475 254
500 .258
) 525 261
550 268 .
575 268
600 2n




METHYL ETHYL KETONE

MEK

Comman Syneryms Licpad Coloriess Swest odor
;AEK
il Floats snd moes wih water. Flammabie, STANNG vEDOr 1 procuced,
Ztop awcharoe

g%t & ¢ CRE

6. FIRE NAZARDS
Flash Point: 20°F C.C. 22°FOC.
Flamenabile Limits In Al 1.8%-11.5%
Fire Lxtinguishing Agents Alcohol foam,
dry chemcal. OF Carcon dioxide
Fire Extinguishing Agents Net 1 be
Uset Water may be naffectve

Data not avesiable

511 Stoichiomeuts Alr 10 Fuel Astler

—— Water may be nertective
Osta not svesiable
Fire Cool SXD00 COMMNETS With Witer. w2 oaa rex
E———
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR
IMatng 10 eyes. nose and throst ) i 7.1 Reactivity Wth Watar: No reaceon
wil COUSe nauUSeL Nescachs, aznnese. 72 with No
breadwng. O 1088 Of CONBCIOUSNSSS. raachon

o Tt pccosa. e e ot i mbiopdiprayhivege
it reaUw ® MU Grve Grygen. 7.4 n-m::nwu.-
uQuIo Caustion: pertnent
Will bum eyes. 7.5 Polymertzation: Not Derwnent

Exposure Harmau # ewasowed. 74 inhibior of Polymerzetiont
Remove comarmnated COTWHG and SNOeL. Not pertinent
Flush anteciec areas with Olenty Of waler.
IF IN EYES. hod #ven0s 008N MNa fush with Dienty Of waler. 7.7 Molar Ratio (Reactant o
IF SWALLOWED ang vicom @ CONSCIOUS. have wctm onne water Producty Deta not avadable

o mas. 78 Rescavity Grous 18
Oangerous 10 sGutc ife in high concentrasona.
Water May Do GBNQErcUS ¢ £ NS Water FTtakes.

Notfy iocsl health &nd widite officals.

Pollution Notity prRiDns of NearDy water naxes.

10.- KAZARD ASSESSMENT COOE
(Soe Hazere Assssumant Hanseok)
A-P-O-A-8

11.  HAZARD CLASSIFICATIONS

1.1 Code et Federel Reguistiones

Flarsmadie ousd

112 NAS Hazare Reting for Bulls Waler

Traepersten

1. RESPONSE TO DISCHARGE

1 sl

(Ses 21 Cstegory: Fammable kaud
Issus wammng-regh flammabiily 22 Clasmd
Diaperes end fush

3 CHEMICAL DESICNATIONS (X

€G Compuubiiity Class: Ketone
Formute CHeCOCHCHs
1MOQ/UN Designatiore 3.2/1193
3.4 DOT 10 No: 1183

38 CAS Regieiry No.: 76-93-3

R

OBSERVASLE CHARACTERISTICS
Phrysical State (e shippest Liguid

Odor: Like ScoUNE DIeesant; UNgEnt

Tt

(X

& WATER POLLUTION

Aquatie Tosiclty:
5840 Mg/ /48 Iv/biusgil/ T, /fresh

e

Weterfowt Toxicity: Data not svadable

Biclogicat Oxygen Demand (POOX
214%, S days

Food Chain Concentration Potentia
None

St Por

S. HEALTM HAZARDS

sreeid.

Organic Caneter or & PaCiS Datc gioves: gogoles or tace

52 %

. Liid Causes eye DS, VapOr ITitates Syes, Nose, and Yrost

reuses, and loss of

53  Treatment of Exposwre INHALATION: remove wctm 10 fresh ar; i breattung i sTequiar or hes
SIOPPeG. Start resUSCKSNON aNd adMINIeNr Grypen. EYES: wash with plenty of water for at lsast
15 min. end call phymcian.
Thresheld Limit Vahss: 200 ppre
Short Term Inhaiation Limitec 290 mg/m?® for 60 mn.

Late Toxiaity: None

4
(Y
58 ToxcRy by ingestion: Grade Z LDss = 0.5 10 § ¢/kg (e
87
58

Yapor (Gas) irrftant Charsctertetios: Vapors cause a siight smaring of 1he eyes of resprairy

syswem # present i high

The etfect 8 Y.

59 Lquid er Solid irritant Charscseristios: MiraTum hazard. i spiled on clothing and allowed 0
remEmn, May CAUSS SMAFENG and recddening of the skin,

£10 Odor Threshokk 10 ppm

§.11 IOLM Valuse Outa not svesabie

goee

9. SHIPPING INFORMATION
Qrades of Purity: 0.5+ %

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Phyniest Stats at 16°C and 1 st

Licuaid)

122 Molsewler Welghss T2.11
123 Soling Poinl &t | sns

1783F @ 79.6C = 528K

124 Frossing Petnt

—-125F = ~60.3C = 188.0°X

128 Cruiest Tompersasrs

5045°F = 2025°C = 8087X

126 Critionl Presswrss

603 paia = 41.0 BN = 4.15 MN/m*

127 Specifie Grevetyr

0.008 &t 30°C (Scuich

128 Udquid Surfese Tenalsre Not perinent
129  Udquid Weter iviarfasinl Tenslers

Not persnent

1210 VYaper (Ges) Spesifis Gruvity: 2.5
1211 Ratie of Spesiis Heats of Yeper (Gask

1073

1212 Latent Hest of Vepersstiors

191 v = 108 cal/g =
444X 100 vy

12.13 Heat of Combuniions —13.480 Bo/®

= 7491 COl/g = =313.8 X 10° J/kg

1214 Hest of Desompasitinm Not parinent
1216 Heat of Solutiem jent) ~0 Bw/B

- = cal/g ® =02 X 10% kg

12.96  Heat of Polymaremtion: Not perinent
1228 Mest of Fusiors Dem not svailebie
1228 Umiting Vehum Oain not avesiabie
1227 Reld Yaper Preamsrs 3.5 peia

1aN11A0V 100y




MEK

METHYL ETHYL KETONE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID TRERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

, . British thermail
Temperature Pounds per cubic Temperature British thermal unit Temperature P Temperature L
(degrees F) foot (degrees F) per pound-F (dogrees F) | UMG-RShRer DOW- | (degrees F) Centipise
35 51.460 —35 .501 10 1.073 N
40 51.280 —30 502 15 1.068 [o]
45 51.110 —25 .503 20 1.063 T
50 50.940 —20 .504 25 1.058
55 50.760 —15 505 30 1.053 P
60 50.590 —-10 .507 35 1.048 E
65 50.420 -5 .508 40 1.043 R
70 50.240 0 .509 45 1.038 T
75 50.070 5 510 50 1.033 I
80 49.900 10 51 55 1.028 N
85 49.720 15 512 60 1.023 E
90 49.550 20 513 65 1.018 N
95 49.380 25 514 70 1.013 T
100 49,200 30 - - 516 75 1.008
108 49.030 35 517 80 1.003
110 48.860 40 518 85 g 998
115 48.680 45 519 %0 | 993
120 48.510 50 520 95 i 988
55 s21 100 .983
60 522 105 .978
65 523
70 524
75 528
80 527
85 528
90 529
1221 1222 12.23 12.24
SOLUBIUITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees i) inch (degrees F) foot (degrees F) per
68.02 27.000 0 .148 0 .00216 0 352
10 218 10 00310 25 .368
20 310 20 00435 50 .384 -
30 437 30 00599 75 399 -
40 604 40 00812 100 414 -
50 823 50 .01085 125 A28
60 1,104 60 01427 150 A4
70 1.461 70 .01853 178 458 -
80 1.909 80 .0237¢ 200 AT2
90 2.485 90 03012 225 488
100 3.147 100 03778 250 .500
110 3.977 110 04690 2715 513
120 4.977 120 05768 300 528 -
130 6.171 130 .07030 325 538
140 7.588 140 08498 350 551
150 9.250 150 10190 3rs 563 .
160 11.190 160 12130 400 578
170 13.450 170 .14350 425 .588 -
180 16.050 180 .16850 450 - 598 -
190 19.030 190 19670 475 609
200 22.420 200 .22830 500 .620
210 26.270 219 26350 528 .830
220 30.610 220 .30250 550 840 -
230 35.480 230 34580 578 .850
240 40.930 240 39200 600 660 .




METHYL ISOBUTYL KETONE

MIK

10. HAZARD ASSESSMENT CODE
({See Hazard Assesament Hendbook)
A-PQ-T-U

1"t

"2

1.3

11.  HAZARD CLASSIFICATIONS
Code of Federal Reguustionss

Not ksted
NAS Harard Rating for Sulk Water
Transportationc
Catogory Rating

NFPA Hazarg Classifioation:

Category Classification
Heaith Hazerd (Blum. ... 2
F (Ao 3
R {Yeliow) 3

Common Synonymse ~atery hqud Zoloness Mild pleasant oaor 6. FIRE HAZARDS
4-Methwi-2. o ¥
lso;mw metrv kelone 8.1 Flash Point: 73°F CC.. 75°F 2.(:7.5*
MK 6.2 Flammendie Limts \n Alr: 1.4%.
i SIowly with g .
:.,"“ ounm;mos water. Flammabie. fMANG veoor © 63  Fire Extinguianing Agents: AICGhG! foam.
Mix Iy chermcal. of CA/DON (MOX0S
6.4 Fire Extinguishing Agents Not 10 be
LLIS F—T GO AweRy Used: Water may be neftectve
Ara m1 red AscafUTeT 6.5 Special Hazarde of Combustion
TS e e Pronucts: imiaTng vagons we generaied
2 2 v SINAIeT T ANA when heated.
TOTTE LN A0 ggnLi G T3 1 AIences $.8  Behavior in Fire: Vacors may travel &
CONNOSADIe GISIANCE and GrVte.
6.7 Igniton Temoereture: 854°F
FLAMMABLE.
Flashback aiong vapor Tad may ocowr. 6.8 Electrical Hazare: Ciass ). Growp O
vwmumnw.ﬂnmmuu 4.9 Buming Rste: Daws not aveiadle
SALAInen) CIPAMNG ACCAS dlug 6.10 A Flame T
A_, ey MY CCATY W OGN I e Cata not avi
= LT ooasen e waor 8.11 Stoichiometric Air to Fusl Ratia:
Data not avessdie
8.12 Flame T 22 not
“ c 7. CHEMICAL REACTIVITY
YAPOR ectivity reacton
Imtahng to eves. nOse and Jvoat. 7.t Re With Water: No
If INhaied. wiH CAUSE ZDINEsSS Of I0SS Of CONSCIUINSSS. 12 with C. No
‘eacvon
b cm‘w’" v sarauoa 7.3 Stabiity Durng Transport Slabie
o ' ) 7.4 Neutraiizing Agents for Ackis and
LIQUl aties: Deronent
Mang to SN and eves. Cau Not
Harmmul f swaiowed. 7.8 Polymeraations Not perbrent
Exp°3ur' .3 Lo eI AR CIuitng NG SArey 7.8 Inhiditor of Polymeraatiors
) A%r 1§ W) Denfy O w i
! SN ) UO:;H ’M’\j ‘i'\ N LAY Nt wAter - Not peronent
R I O R R L T 7.7 Molsr Retio (Reactant to
T Productk Data not avasedie
7.8 Resctivity Grous: 18
Etect of low CONCENTABONS ON ROUADC KHE 13 UNKNOWN.
Fouhng 10 shoreune.
Water May b8 0angerOus 1 @ SNters water Ntakes.
LMy or gl DAAITN ANA wuadile OMCIeNS.
Pollution NCUY CCOrRION 0° MAAMTY WAISr N1aKes.
1. RESPONSE TO DISCHARGE 1 LABEL L. WATER POLLUTION
(See R 2t Category: None 0.1 Aquate Toxicity: Data not svadabile
1S3U8 WRrWNG-Tegn flammazeiny 2.2 Clasa: Not pernent 8.2 Waterfowt Toxicity: Data not avaiable
Evacuate ares 0.3 Biological Oxygen Demand (BOOY:
Disperse and Hush (theor.) 1.8%, 0.5 day; (theor) 12%. §
Jare
8.4 Food Chain Concentration Potentisk
None
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
31 CG Compatibility Clase: Ketone 4.1 Physical State (88 shippedE Ligud
3.2 Formuse: (CH31)1sCHCHACOCHs 42 Color: Coloriess
33 IMO/UN Owsignation: 3.2/1245 4.3 Odor: Plessant mud. CRAraCtensdc: Sharp;
34 OOTID No: 1245 nNON-remcual; Xetore
3.5 CAS Regietry No.= 108-10-1
S. HEALTH HAZARDS 9. SHIPPING INFORMATION
S.1  Personal Protective Equipment Organc CAMSar Of & PACK: NUDDSr GIOVES: QOOQIeS Of fece 9.1 Grades of Purity: 99+ %
shewd. 9.2 Storsge Ternperature: Ambeerm
52 Sy VADOr CIS88 FTRENON Of SYSS AND NOSE: NG CONCANTAtONS 9.3 Inert Atmoephers: NO requrement
Cause SNeTHena &) CSOreSSON. LIGUG dNES OUt BAUN &NJ MAay CSLSS GEMMANDS: MTAIeS Sves 9.4 Verting: Open (fiame arester) or

DUt GOSE NOL LS them.

£3 Treatment of Exposure: INMALATION: remove 10 fresh ar, gve artifical resowrsoon f needed;
cau & goctor. SKIN OR EYES: wash ayes thoroughly withh water: wash siun with water unti

WTILAtON StODE.
5.4 Threshoid Umit Yelue: 50 ppm

535 Short Term inhaletion Limits: 100 bom for 80 mn.
S8 Toxicity by ingestion: Grace 2 LDse = 0.5 10 5 g/kg irat)

47 Late Toxicity: None

5.8 Vapor (Gas) kritant Chamcterstics VADOrS CRuSS 8 Shght $Marting of the eyes Or reapwatory
system A presem in Megh concentratons. The stfect 8 temporary.
S8 LUquid or Soild kritant Characternstices Mismum hatard. It spiied on clothung and siowed 0

remamn. may cause sMartng and
$.10 Odor Threshoit 0.47 pom
5.11 IOLH Veluez Outa not avedabie

reccersng of the skun.

PrESIIO-vACARITY

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State of 15°C and 1 xtme
Uquad
122  Molecular Weilght 100.18
123  Boiling Foint at 1 stime
241.7F w 116.2 w 389.4°K
124 Freezing Point
—=HFF = =84'C = 189K
125 Critical Temperature:
560.9°F = 298.3°C = 57T1.5°K
128  Critiesl Presswre:
478 pma w 2.3 aUM = 327 MN/m?
12.7  Speciie Gravey:
0.802 at 20°C (Vcuuc)
128 Uauid Surtsce Tenston:
238 dynes/em = 00238 N/m at 20°C
129 Liquid Water intertacial Tensior
15.7 dynea/em = 0.0157 N/m a1 22.7°C
1210 Yepor (Gae) Specific Grevity:
Not peranent
1211 Ratio of Specifte Meats of Vepor (Gas)x
1.08t

12.12 Latent Hest of Vaperizatiore

149 B/ = 82.5Cai/g =
3.45 X 108 J/vg

1213 Mest of Combustiore (est)

—10.400 BO/® = —5.800 cal/q =
—242 X 10 J/ng

12.14 Mest of Decompositien: Not pertnent
1215 Hest of Solutien {set) —0 B/D

- —5 cal/g m =0.2 X 108 J/kg

1216 Meat of Polymerzation: Not pertment
1228 Hest of Fusions Data not svadedis
1228 Umiting Value: Data not svadabie
1227 Reid Yepor Pregsure: 0.8 p3ia

NOTES
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METHYL ISOBUTYL KETONE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID FHERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

: I I British thermail
Temperature ¢ Pounds per cubic Temperature @ British thermal unit Temperature | . Temperature ¢ .
(degeees F) foot (degprees F) . per pound-F (degeeees S u“:;sg:‘eptz’o:g“" (degrees F) Centipoisa
i i ‘
35 51.150 -30 : 426 | N 77.02 3.800
40 50.990 —20 ; 429 ’ o} :
45 50.830 —10 ‘ 432 | T i
50 50.660 0 .435 .
55 50.500 10 438 | P :
60 50.340 20 : 441 ‘ 3 ;
65 50.170 30 : 444 ; R
70 50.010 40 : 447 i T 5
75 49.850 50 ‘ 450 ! ! i
80 49.680 60 . .453 ; N :
85 , 49.520 70 457 E
90 49.360 80 460 N }
95 49.200 90 ' .463 T ;
100 . 49.030 100 .. . . . .466
105 48.870 110 469
110 48.710 120 472
115 48.540 130 475
120 48.380 140 478
150 481
160 484
170 .487 .
180 490 1
190 493
200 496
210 499

1221 . 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature ' Pounds per square Temperature i Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water {degrees F) ; inch (degrees F) ' foot (degrees F) per pound-F
68.02 2.000 40 ' 109 40 ? 00203 0 306
50 157 50 ; 00287 25 320
60 222 60 . 00398 50 334
70 308 70 00543 75 348
80 422 80 ! 00730 100 361
1 90 569 90 ! 00967 125 374
| 100 757 100 i 01263 150 : 387
: 110 995 110 | 01629 175 .400
i 120 1.290 120 } 02077 200 412
{ 130 ‘ 1.655 130 X 026819 225 424
: 140 . 2.101 140 | 03270 250 436
! 150 : 2.641 150 . 04042 275 .448
; 160 1 3.289 160 ‘ 04952 300 460
: 170 : 4.060 170 ! 06017 325 a7
: 180 : 4971 180 : 07251 350 : 482
5 190 ; 6.039 190 08674 375 : 493
i 200 \ 7.284 200 .10300 400 ' .503
} 210 ’ 8.724 210 12160 425 ' 514
i 220 : 10.380 220 .14250 450 524
‘ 230 : 12.280 230 16610 4715 534
: 240 14.430 240 19250 500 544
‘; 250 16.880 250 | 22190 525 .553
! 260 i 19.630 260 .25450 550 , 562
| 270 ) 22.710 270 .29040 575 i 572
5 280 ! 26.160 280 .33000 600 : 581 .
:_ 290 . 293990 290 37320 }




TETRACHLOROETHYLENE

Watery squad Sweet ouor

Sanks N waler. mtating vapar @ oroduced.

LRt LAY

I AT arG vADOr

7Y

Fire

(8]

a3
(¥

(X}
a7
o
(2]

.10

& FIRE HAZARDS

Flagh Point: Not lammanie
Flammadie Limits s Alr: Not flammadis
Firs Lxtinguisiing Agent Not pertnent
Fire Extinguisning AQenta Not 10 be
Usek Not peronent
Special Hazards of Combustion
Products Tonc. MUY gRses Mey be
Jenargted m free.
Behevior in Fire: Not pervnent
igniton Temperstare: Not lammabie
Electrical Hazard: NOt peranent
Buming Rate: Not flammadie
Fame
Data not avasabie

6.1t Stolchiometric A 10 Fusl Retiee

612 Flame

Cata not avasable
Osta not

10. HAZARD ASSESSMENT CODE
(See Hazard Assesammnt Handbeok)
AX

Exposure

. 3 MET.CAL -
VAPOR

IMadNg 10 eves. NOSS and TYoaL
1 NAIe0, wil Cause At

ata e gm oA

q. OF loss of

Doer TR RS SITTEeT 2 Attt s e ranen
e T e S

uouio
IAtNG 10 SN and eves.
Hamne # swalowsed.

- Stabahl Taatial B¢ M

e A e

Water
Pollution

EMect of low CONCENTAtONS ON CUADC e B UNKNOWN.
May be Aengerous £ enternt waler NAes.

oty co Al RARIUD G wia'rg OIS

TN ASACALONY OF NAAMY waler Niazes.

.t
72

73
74

L& }
78

rr

78

7. CHEMICAL REACTIVITY

Reactivity With Weter: No reacton
R with No
raacnon
Stabiiity Ouring Traneport Stable
Neutrsitzing Agents for Acids ang
Caustics: Not oeranent
Colymenzaton: NOt Deranent
inhibitor of Polymerastion:
Not peronemnt
Moler Agtio (Resctant %0
Productk Data not svasabie
Reactvity Grousx Cata not avaiabie

1. HAZARD CLASSIFICATIONS
11.1 Code of Federat Reguiations:
ORM.A
112 NAS Mazard Retng for Sulk Water
Tranaportaten:

1. RESPONSE TO DISCHARGE

e

(See 2.1 Catsgory: None
Should be removed 22 Class: Not peranent
Chemecal and phywcal Testment

3. CHEMICAL DESIGNATIONS

4. OBSERVABLE CHARACTERISTICS

31 Ca Compatbiny Clasa: Not iisted 4.1 Physicel State (ae shippesk Lanad
32 Formuim QvC =CCle 4.2 Color: Coloriess
13 IMO/UN Designation: 9.0/ 1897 43 Odor: Ethereel: tite ChiorolomY: muldly

34 DOT D No.: 1897

3.5 CAS Regleny No.: 127.18-4

e it

[ X

8 WATER POLLUTION

Aquastic Toxicity: Oata not avasiabie

Waetertowt Toxicity: Data not avadabie

Biological Oxygen Oemang (BOOX
None

Food Chain Concentretion Potentint
None

5. HEALTH HAZARDS

S.1  Personsl Protective Equipment For high VapOr CONCENTSIONS USe ADEIOVed GRS of
Ar-00Ne] Mask: Chemcel QOOJIeS OF 16CE Sresit: (LESEC JIOVes.

4

Lickad maty T1tate elun aher projonged cONEct May mmimte syes DUt CaUSSS NO NIy,

t

Treatment of Exposure: INHALATION: ¥ Biness ocours. remove Daoent 1o freeh ar. kesp hm

WAITY aNG Guset. and et medical attenton. INGESTION: induce vormrng only on phwmcaen's
recommencaton. EYES AND SKIN: flush with Dienty of wetar and get medical atenton i
ITRAYON O RSy OCCUrS.

Threshoid Limit Valus 50 pom

Toxcity by ngestore Grade 2 LDss = 0.5 10 8 g/kg

54
§5  Short Term inhaigtion Limix: 100 ppm for 60 min,
58
s

7 Late Toxicity: None
S5 Vapor {Gas) irrttant Characteriation: Vepors Cause & sight Smartng of the eyes of tvost ¢

oresent n fegh

concanwatons. The sffect s lemporary.

3.9 Uquid or Soild inftart Chamcteristics: Minamum nazard. if sosied on clothing and aliowed 10
remamn, May CAUSS SMAring and reddenmyg of the siun.

VapOr Can IfeCt Contral NErvous BYSWM and CaUse Anesthesa.

1

2
[ X}

9. SHIPPING INFORMATION

Qrades of Purity: Ory ciearng and
Industriad greces: 95+ %
Storege Temperstures Ambent
Inert Atmosphers: NO reqursment
Ventng Pressse-vacum

12, PHYSICAL AND CHEMICAL PROPERTIES

121 Physiont State at 15°C and | st
Licuid
122  Molesulsr Weight 165.53
123 Boiing Point st | stme
250°F @ 121°C = 384K
124 Frosung Poine
~83F = —224C = 2508°X
128 Critcal Tempersasre

128 Critosl Pressars NOt pertnent
127  Specific Grawity:

128 Uquid Sartace Tenslen:
31.3 dynee/am = 0.0313 N/m st 20°C
129  Uquid Watar imertecial Tenslon:
44.4 dynes/OM = 0.0444 N/m st 25'C
1210 Vapor (Gas) Specifie Grevy:
Not perenent
1211 Ratio of Specifie Heste of Yaper (Gask
1118
12.12 Laterst Heat of Veparaations
028D w S0.1 00/ =
210 X 108 /g
1213 Heat of Combustian: NOt pertment
1214 Hest of Decomponitiare Not peranent
1216 Hemt ot Sohsien: NOt perwnent
12.16  Hest of Polymerisation: Not pertnent
1228 Heat of Fusiere Oata not avesiabie
1226 Umiting Vaius: Dsta not avadadie
1227 Reld Vaper Presmerer Outa not svesiable

NOTES

1AN1a0YV 100
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TETRACHLOROETHYLENE

1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

* British thermat urit

British thermay

Temperature Pounds per cubic Temperature Temperature : Temperature .
(degcr‘eees F) fo%t (deg‘::res F) per pound-F (degc:'ees F) ”"2333?."&?. ?:ur- (degrees F) Centipoise
' i
as 103.400 0 198 N 55 : .958
40 103.099 10 .200 0 60 _ 929
45 102.900 20 ! 201 T 65 900
50 ’ 102.599 30 \ 202 70 ; 873
55 102.299 40 . 203 P 75 ‘ 848
60 102.000 50 : 204 E 80 i 823
65 101.700 60 ‘ 205 R 85 | 800
70 101.400 70 , 206 T 90 ; 777
75 101.099 80 T 207 ! 95 758
80 100.799 90 208 N 100 ' 738
85 100.500 100 210 E 105 : 718
90 100.200 110 21 N 110 : 698
95 93.910 120 212 T 115 680
-100 99.610 130, o213 120 663
105 39.320 140 214 125 647
110 99.020 150 215 130 831
115 398.730 160 216 135 616
120 38.429 170 217 140 601
125 38.139 180 218 145 588
130 37.839 190 220 150 574
135 97.549 200 221 155 561
140 97.250 210 222 160 549
145 96.959 ' 165 537
150 96.669 170 526
155 96.370 175 515
160 96.080 :
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature : Pounds per square Temperature Pounds per cubic Temperature | British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) 1 per pound-F
68.02 018 60 236 60 00702 0 : .108
: 70 318 70 .00929 25 110
80 425 80 01216 50 ; 113
90 561 90 01575 75 : 116
100 732 100 02022 100 i 118
110 948 110 02571 125 120
120 1217 120 : 03242 150 l 122
: 130 1.548 130 04055 175 ' 125
: 140 ‘ 1.953 140 05032 200 : a27
' 150 . 2.446 150 06199 225 ! 129
'; 160 . 3.042 160 07583 250 , 131
; 170 | 3.756 170 09215 275 ; 132
; 180 j 4,607 180 , 11130 300 ! 134
| 190 ; 5.616 180 .13360 35 138
I 200 ; 6.805 200 .15940 350 .138
! 210 ; 8.199 210 : 18910 375 139
. 220 i 9.824 220 . 22330 400 141
: 230 11.710 230 ; .26230 425 142
! 240 ! 13.890 240 ; .30660 450 143
250 16.390 250 .35680 475 144
) 260 ‘ 19.260 260 41330 500 148
! 270 _ 22.520 270 ; .47680 525 147
i 280 ‘ 26.230 280 | 54790 550 148
: : X 575 148
; i | 600 149
! |
i I i




TOLUENE

TOL

Wawry bt Colortess Plessar odor

Floats on wetwr. Fiansnable, iTREENG VEPOr ® procuced.

N arvy foam, or CAbon GOuae.
Fire ‘Wl MAY DO NETeCctve on we.
* OXDOM) COMANEIE WRIN Waler.
T

6 FIRE NAZARDS

61 FashPoint «0'F CC. 55 FOC

62 PFarmmadie Lnie i A 127%-7%

63  Fire Extinguishing Agentm Carbon diceids
or dry chermcal lor emad fres, orainary
foam for e fres.

6.4 Fire Lxtinguishing Agents Not te be
Usesk Water may Do netlective

65 Special Hazards of Combustion
Proguoix NOI peranent

08 Behwvier In Fre: Yapoy s hegvar Ten o
and May YEVEl & CONMarabis datancs 0

10.  HAZARD ASSESSMENT COOE
(Soe Hanre Assessment Handbesk)
ATY

7. CHEMICAL REACTIVITY
7.1 Resctivity Wi Weter: No reacion

11 HAZARD CLASSIFICATIONS

111 Code of Federal Reguintiorst
Farmmasie Sousd

112 NAS Hasare Roung for Bulk Water
Trenupertations

Cawmgary Classifiostion
Health Hazard (Bhus) 2
Flammaoity (A6 ——eoe— e 3

(Yelow) ']

1t nheied. Wil CALIS NELSSE, VONTYONG. hesdache, AZZINees, 12 with No
i o o oes of reacaon
{ breateng Nas FODOSS. GRve WUNCI) FESCIARON. 73 StabiSty Ouring Transport: Stable
1 Dreatfang GTNCUAL, GIVe CXVOEN. 7.4 Neuwsiizing Agents for Acids and
Caustios: Not parsnent
UQuID
maong © SN and syes. 7.5 Polymermmtione NOt persnent
Exposure Hf swelGwed, wil CoURe naussR, ng or loes of 7.8 inhibiter of Polymersatien
Aemove CONMITEINEISA CICTING ANG $NOES.
Flush SM1ECtI0 Sreas WIT) DIertY Of water. Not persnent
IF IN EYES. hoid eveus 008N &nd Hush e Dlenty Of water 7.7 Wolar Astio (Resctant
IF SWALLOWED ang vicom @ CONSCIOUS. have weom anne water Producty Data not aveilebie
00 NOT INOUCE YOMITING. 7.8 Resciivity Grou 32
10 aqan: Me it Ngh CONCEWESONS.
Water mm
May b GANQEOLIS ¢ £ SNINS WEter Intahes.
Nogly Opermiors Of Nearcy water raxes.
1. RESPONSE TO DISCHARGE Z e L WATER POLLUTION
(See 21 Category: Rammable bquid 8.1 Aquatis Toxielty:
|amus warning-regh Aarvunabelly 22 Chaam3 1160 MQ/V98 te/surdelvTL,/fresh
Evacuss sres wataw
©w y: Data not
03 Biciogionl Oxygen Demand (800X

4. OBSENVABLE CRARACTERISTICS

31 CG Compmibiity Clusss Arormatic 41 Phrysisnl Siate (a8 shipped Liuid
Hydrooarton 42 Coler: Coloriess

32 Formutm CoHeCHs 43 Odar: Fungent aromatic, benesne-ike

23 MO/UN Designatiars 3.2/1294 datingt, piessard

34 DOT I Ne: 1204

38 CAS Regry Ne: 100-00-9

0%. § dayx 38% (theor), ¢ deye
4 Food Chain Conoanuration Potentisk
None

S HEALTH NAZARDS

[ 8} Alr- masic gOggiee or face shisid: plastio gloves.

&2 O Vapors STREN Gyes and UPDeT respirmiory Tact caume
k y arrest. Liuid irinies eyes and cases drying of
skin. il SepEed, COLNES COUGNING, RQDING. ANeNs, And rapilly developing puImonery edema.
H ingested causss oing

53 Trestment of xpemmrexr INHALATION: remove 15 resh air, gve arvicial respwstion and oxyQen

# nesde cal & doctor. INGESTION: do NOT induos vorreing: call @ doctor, EYES: fush wah
weter 0 &t leamt 16 min. SION: wipe oft, wesh with S08D NG Weler.

Trweshold Limit Yelust 100 oo

Shert Term inhaistten Limitns 600 ppm for 30 min.

Toxialty by ingestions Gruds & LDse = 0.5 8 § g/Rg

Late Texioity: Kidney and Iver damage mey follow ingestion.

Yeper (Ges) brimnt Cherseturtstiost Vapors couse & sight amaning of the syes or reapirsIory
sysmm i presert ® high concentraions. The effect i temparary.

Liuid or Sofiid ritant Churastaristion Minkvasn hazerd. ¥ spiled on clothing and aliowsd
remain, May ORLSS SMAring and reddening of the sidn.

410 Oder Threshaigt 0.17 ppm

&11 1DULM Valuse 2,000 ppm

£ C&EES

S SHIPPING INFORNATION

Lt Grades of PuRty: Ressarch, reage,
niveNon-el 90.8 4+ %; ndusriat
conming 84 4+ %, wih §% xylens and
small amcasws of berasne and
nonasomaNc hydrocerbons; §0/120:
less pure than ncustial.

nert Abmosphere NO requFament
Venting: Open (flams arrester) or
PrUSIE-VEcAIm

444

12 PHYSICAL ARD CHEMICAL PROPERTIES

121 Phyeieni Siate ot 15°C and 1 st
Ui
122 Molownr Weights 62.14
123 Soling Peint & 1 st
Z1.1F = 110.8°C = 388X
124 Frosuing Poink
-130'F = —96.0C = 1782K
128 Crien) Temporaases
084°F @ 38T = K
128 Critest Prosewrss .
500.9 poin = 40.55 ovn = 4.108
M/
127 Soesifis Grovityr
0.967 ot 30°C (Bndeh
128 Uquid Surtese Termiom
29.0 dynee/am = 0.0290 N/m at 20°C
129  Liquid Weter mtertastal Teralers
381 dynss/om = 0.0381 N/m et 25°C
12.10  Vaper (Ges) Gpesilis Qravityt
Not pertnent
12.11 Rate of Spesifie Hente of Veper (Qesk
1.008
1292 Latent Hest of Vapermstiors
155 B/ = 081 cal/g =
181 X 10% /g
1213 Hest of Combrptions —17.430 B/
- =3O80 Cal/g = —408.8 X 10% J/ng
1214 Mest of Desempenitens Not partnent
1218 Mest of Selutiom Not perinent
1296 Hout of Pelymartuntiors Not pertnent
1226 Host of Pustons 17.17 cal/g
1228 Umiting Velve: Ot not sveilabie
1227 Reld Yapor Presswra 1.1 pein

& FIRE NAZARDS (Continsed)
611 Stclohiemetrie Al o Fusi Retier Data not evesiabie

412 Fame Data not
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1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

Temperature Pounds per cubic Temperature British thermai unit Temperature British thermal Temperature ,
(degrees F) foot (degrees F) per (degrees F) | UMnch P ee | (degrees F) Centiooise
—30 57.180 0 .396 0 1.028 0 1.024
—20 56.870 5 97 10 1.015 5 978
10 56.550 10 .399 20 1.005 10 935
0 56.240 15 .400 30 .994 15 .894
10 §5.930 20 402 40 .983 20 857
20 55.820 25 403 50 8972 25 821
30 55.310 30 404 60 962 30 .788
40 54.990 35 408 70 851 35 757
50 54.880 40 .407 80 .940 40 727
60 54.370 45 .409 90 929 45 .700
70 54.060 50 410 100 919 50 673
80 53.750 55 411 110 .808 55 649
90 53.430 60 413 120 897 60 625 .
100 53.120 65 414 130 .888 65 .603
110 52.810 70 415 140 878 70 .582
120 52.500 75 417 150 .865 75 .562
80 418 160 854 80 544
85 420 170 .843 85 528
20 421 180 .833 20 .509
95 422 190 822 95 493 -
100 424 200 81 100 477
105 425 210 .800
110 427
115 .428
120 429
125 431
1221 1222 1223 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
{degrees F) pounds of water (degrees F) inch (degrees F) oot (degrees F) per pound-F
68.02 .050 0 038 0 .00070 0 228
10 .057 10 .00103 25 241
20 084 20 .00150 50 258 .
30 121 30 00212 75 268 -
40 172 40 .00296 100 281
50 241 50 004056 128 204 -~
60 331 60 - 00547 150 308=
70 449 70 00727 178 319~
80 .600 80 00054 200 a3
90 792 90 .01237 225 343 -
100 1.033 100 01584 250 =
110 - 1.332 110 02007 278 . T
120 1.700 120 .02518 300 <y o
130 2.148 130 03127 325 380
140 2.690 140 .03850 350 .400 -
150 3.338 150 - .04700 378 411
160 4,109 160 05691 400 A2
170 5.018 170 06840 428 432 -
180 6.083 180 08162 450 . 443 -
190 7323 190 - 09675 475 453
200 8.758 200 .11400 500 482
210 10.410 210 .13340 525 472 -
550. 482
575 491
600 - .500.=




TRICHLOROETHANE

TCE

Comman Syneayme Watery i Colariess Swest ocor & FIRE HAZARDS 10. HAZARD ASSESSMENT COOE
1,1,1-Trichiarosthans 6.1 Flash Point Duta nOt Svasiabie (See Hazerd Assssamant Nanabeoky
Asrothene 62  Farunehie LmAs It Al 7%-18% aXe
Chioroane Sinks in water. ¥Tieting vepar & produced. &3  Fire Extingussning Agentx Ory chermcal, e

foam. or Carbon AomGe
6.4 Fire Extinguishing Agenis Mot © be
-:00 GECIAMe ¢ CONDIN. KGO DEOD Eway. Useuiz NOt peranent 1L HAZARD CLASSIFICATIONS
:hmmmnnmvw 65 Special Hazards of Combustien 11.1 Code of Federal Reguistenn:
OIS 8N remive GNChErasd MAwrel m;&c“m”n - pedy
“iutty IDCE NESSIN NG DONUBON CONO! SQeNcIm. genwrend o fres.
o o €6 Gomavior n Firec Not partnent 112 NAS Hezard Rating for Sulk Woter
&7  igniton Tempersawre: 932°F Transperstien
Combusetia. 68  Elecirian Hazard Not persnant Catngary Retng
POISONOUS GASES ARE PRODUCED N FIRE. &8 Burning Retex est) 29 mmvmin, Fire. !
Wear QOO 610 A Pame Health
Extnguas with (FY CNEMICEE. CA/DON OIS, Or TOMM. Data not evasdabis Veor vt e !
Fire 01t Stolchioments Ar W Fusl Rstie Ucud or Sold et ... 1
Osta not evasable Polorge e e 2
012 Fame Osta not Water Poksion
Hurmery Tomicly e 1
Aquac Toudcty .o 3
Eftect
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reactvaty
VAPOR - Other Chemecei$ — e 1
© nose and 7.1 Resctiwity WHh Water: Reacts siowty, Water °
f inhased, wil CoUSS GIZZTINERS oF Giificult breethung. sod. Seit o
MOove W reeh o 12 wth Reacon ——————
t Breaveng NS MOODSA. Jrve WrUNCall FeSONEION, Comoes aASTWINM, DUt FEACEON & N0t 113 NFPA Hazard Classifiestiors
! breatfeng B GTNCUR, QIvE OXYQEN. Categery Classification
Health Hazerd (Ba®) — . 2
riatng 1 son and eyes. 73 Stabity Ouring Transport Stadie iy X
N Mey PrOCUCS NELSeA. 1.4 Neutraitzing Agunie lor Acids and o (vescm °
Exposure Qemove COMAMINANA SOTWNG 410 9N08S. Caustion: Not parsnent
AMECING ArSAS WAI OIOMRY Of WRLAX. Polymertzstion: oeronent
IF IN EYES. hoid event COSN &G MSN Wi DNty OV watey. 3 Not
IF SWALLOWED ang wcom m CONSCIOUS. Nave woum anne water 7.8 inhibltor ot Polymerzation:
FSWA:O:?D’:::M.UNGJNSGQJSORM“NOM Nt
!
VULSIONS., d0 NOTWIg @ce0t KeeD wicm warm. 1.7 Moler Retio (Reactarnt 0
Producty Data not evasabie
73 Resctvity Grouge 36
12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physesi State ot 16°C anet £ wex
muwunu"‘-mmwnbm . Licni
dangevous f A eNters weww ntakes.
anm oo poby . :: uu—-m::«
lution NOBlY COSBIONS Of NOAITY WENN FREKSS. Soling Peimt
188°F = 74°C = U4TX
124 Frocuing Pot
<='F @ <=WC = <24K
1. RESPONSE TO DISCHARGE 2 LABEL £ WATER POLLUTION 128  Criuest Tompermwe: Not persnent
(See 21 Categery: Norm &1 Aquatie Toxiaity: 128 Crtien) Pressuwra: Not pertinent
Shousd be removes 23 Clas Not persnent 75-150 pproy/ * /pinfigh/ T,/ sakt wewer 127 Speatlis Grovitye
Chemiasl and phyecal Veatment *Time penod not specsfled. 1.31 ot 20°C (qusl)

CAS Rogiowry Na.: 71658

1 CHEMICAL DESIGRATIONS 4. OBSERVABLE CHARACTERISTICS

ca ity Clagm 41 Physioal Siate (ss shippedy Licud
hydrooaroon 42 Color: Coloriess

Formusi CHeCOs 43 Oden: Chiorokem-ike: Swesssh

WAO/UN Destgnatiore Not lsted

DOT D Na: 2831

tt

y: Data not
Biclogicel Oxygen Demand (BODR
Oala not avasabie
Food Chein Concentration Potentint
Nons

128  Uquid Surtese Tensiens-
25.4 dyrea/om = 0.0254 N/m &t 20°C
129 Liquid Weter interfasint Tensions (eeL)
45 dynee/om w 0.048 N/m mt 20°C
1210 VYaper (Gas) Spouiis Gravity: 4.8
1211 Ratie of Spouiie et of Yaper (Gask
1.104
1212 Lotent Moot of Yaparimstion
100 B/ = 68 cal/g =

24 X 10° g
12.19 Hest of Combustions fest) 4700 Sw/
- 2000 cai/g = 110 X 10% J/ng

1244 Heat of Oosampenttion Not perinant

ELEEL

S HEALTH NAZARDS

Parsanal Protestve Squipment  Organio vepor-anid gas [ ]
or ©F polyvEwhaioohol-lyDe QIoVes: chamical ssfety gOOgies
ng 1808 it RCprene esiely shoes (o leather eajely Shoss PIUS NEOPNeNe foctweark
necprens oF palyvenl Moohol Sull OF apron for eplash prossction.
L INHALATION: sympioms range from lose of squilibrium end
© o of can be tatel ue © EMpie
with ioes of INGESTION: produces sflecs simder 1
inhalation end may ceune some leeing of nmusea. EYES: siightly Imitating end iacivymatory.
SKIN: dofefing ScUan ey CaUSS ervRaslis.
o Get medionl for el sye ®P NG ey OINT SRS OVEr-
Oo NOT o [ ]
INHALATION: remove wcim 10 fresh ai:  necessary, spply arvicial reapwasion and/or
admirister carygen, INGESTION: have victim drink wetw and induce vormeng. EYES: fush
oroughly weh weter. SXIN: remove contanmsted Glothing & wash Eposed anee tharoughly
with $08p N WEIW WaleY.
Throshald Livit Velum 350 ppm
Shert Torm inhalstion Lt 1,000 g for 40 min. in man
Toxioity by ingsstiese Grade 1: LDse = § 10 15 §/kg {rut. Mmouse, rabbit, guines peg)
Late Taxdeity: Deta not sveilable
Vaper (Gas) kritant Charscteristion  Vepors cause & Sight emaring of 1he eyes or resarsiory
systam ¢ gressnt i Ngh conoenwations. The effect I8 lempanery.
Uicnaid or Sofid vRant Charvotaristion: Minsrurm hazard. ¥ spdied on Clotng and allowed
remain, May ceUSS SMEriNg and reddening of the skin.

£.10 Odar Tivesheik 100 ppm
511 JOLM Velwe 1.000 ppme

| 8

1 441

§. SHIPPING INFORMATION

Grades of Purity: Uninhiited: inhdited;
noustral INfebited. wihite roornT, cold

nert Abwoapherss NoO recuarement
Vening: Pressre-vecass

1218 Hest of Satuliens Not pertrent
1216 Moot of PelymerEation Not perwnent
1226 Meat of Pusioes Osia not svasiabie
1228 Umiting Velwe Date Aot svailabie
1227 Meld Yaper Presours: 4.0 pain




TCE

TRICHLOROETHANE

1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

- 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

, . . British thermal
Temperature Pounds per cubic Temperature British thermal unit Temperature Py Temperature
(Gegrees F) foot (degrees F) per (degrees F) | Unianchrerhour- | (dogrees F) Centipoise
0 85.419 55 .240 N 15 1.363
10 84.870 60 242 (o] 20 1.29%
20 84.309 65 244 T 25 1.231
30 83.759 70 .248 30 1172
40 83.200 75 .248 P 35 1.117
50 82.650 80 .250 E 40 1.085
60 82.089 85 .252 R 45 1.017
70 81.540 90 254 T 50 972
80 80.981 95 .256 1 55 .929
20 80.429 100 258 N 60 .889
100 79.870 105 .260 € 65 .852
110 79.320 110 262 N 70 817
120 78.759 115 264 T 75 784 -
130 78.209 120 . .268 80 753
140° 77.650 125 .268 85 723
150 77.099 130 270
- 160 76.540 135 272
140 274
1221 12.22 1223 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 070 70 2.099 70 04925 [+] 148 ~
75 2.364 75 05485 25 1580 -
80 2.657 80 06119 50 1588 .
85 2.980 85 08799 75 159 ~
90 3.335 90 07540 100 163 -
95 3.728 95 08348 128 167
100 4.152 100 .09220 150 A7
105 4619 108 10170 175 178
110 5.130 110 11190 200 AT:
118 5.6868 118 12300 225 183 %
120 6.292 120 .13490 250 188w
128 6.950 125 14770 275 180 &
130 7.663 130 .18150 300 183
135 8.437 135 17630 328 196 &
140 9.273 140 19220 350 199~
145 10,180 145 20920 378 202~
150 11.150 150 22730 400 208>
158 12200 155 24870 425 208
160 13.330 160 26730 450 210 -
165 14,540 165 .28830 475 213
170 15.840 170 31270 500. 218
178 17.240 178 33760 525 217
180 18.730 180 38390 550 219
185 20.330 185 .39180 575 222
190 22.030 190 42140 800 =




TRICHLOROETHYLENE

Comumen Synenywms wawry sud Cotartess Swees gaor & FIRE HAZARDS 10. MAZARD ASSESSMENT CODE
Trichiorostwiens :
Trickena: AKgyien 6.1  Flash Point: 90°F C.C.. precacally (Soﬂ-arm
g Sinka (0 water. STREM) vapor ® procuced. 62 Flarwassis Umas W AN 8.0%-10.5%
Trichiorare Triene 03 Fire CXUngusning AQUls Weler fog
04 Fire Extinguaniung AQents Nat % be
.30 GECHErGS ¢ COYMDIS. KeSO ORGONS EWeY. Usest Not perenert 1. HAZARD CLASSIICATIONS
-_mﬁwmuwm. 65 Soecmi Hazsras of Combustion "
a4 fre oscarynem AT gases .1 Code ef Fedarnt Meguintherm
AW M0 FUMOve BECHroNs MaTends. Progusam Tonc and bt ORMA
1901V I0CAl NEAN 6N DOWMSON COMIG! SQ8NCIeA. procuosd o fre GRS,
€8  Benowier In Firex Not perenent 112 NAS Hamre Auting for Sul Weter
[ &4 WIW"@" Treraperasas
Comtusstie. 68 BElecwicsl Nazare NOt Derwnent Catogusy Retng
Fa
POISONOUS GASES ARE PRODUCED iN FIRE 49 Burming Aste: NOt peranent "'; !
Waar qoOpes e 610 A Fame
ExtNguUEEN W OrY CREMICH, CrDON 008, Of 1OAM. Data not svanadis Vepor e 1
Fi 611 Stoloniemetrts A ® Fuel Astis Ucquad or Sold st 1
re Oata not svasabie PosONee 2
612 Flame Ostn not Weter Pohgion
Human Taaony |
Aquans Tooow — e 2
Aesthanc €t 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Rescuvey
YAPOR L 7.1 Rescuvity With Weter: No reacaon Other Chemuoss ————— !
"m.qn‘:-rn-mﬁm 72 - h Weter -]
";“nudc- Musea vOrTYEng. aa > ‘eecmOn SeNResceonr ... |
Move 19 Nean W 73 Stabiity Ouring Tranapert Stable 1.3 NFPA Haxary Clsetieations
! brequwnag nas Qe srenomd Clasuifieption
1 DreaTw) & CITRELIL Qe OTVIeN. T4 Newsrsitsng Agents for Acide ane " Categury 2
Caumtion: NOt DerEnent eamh Harare ()
uUouID [ 1
IrESNG 1 N GO eves. 7.5 Polymenustien: Not oerunent - 0
Exposure 1f SwaSCWS(. Wl CHURS NELBSE, VOMYONG, IMCLR Dreavng. 7.8 inhinner ot Polymerasuen (Y ohow
Of 1088 Of CONBCIOUENENA. Not peranent
Remove comammatad GOTW anc sNOss.
Fhush ATOCIS0 Sres WY DISNTY Of WBL. 7.7 Motr Aste (Resctart o
s:?wiﬁgwnggmmgNw?ma% Progotk Oats not avesedie
L g vcum 8 SCIOUS. nave wcam water
2 MR GNG NEVEe VCOM NOLCS vOITYona. e 'mmu
F SWALLOWED eng wcum m UNCONSCIOUS OR HAVING CON-
<ULSIONS. G0 NOTEN EXCEOt RSSO WCIN WiFTR.
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Phryeieal Shete o2 35°C and § atne
sﬂ:db-a—.-mmmn-um Liouid
08 CANQETOLEN 4 £ SNUE WRINr TYXAKSR.
e e e B
NOSly ODSrBION Of NOWrDV WeM SWaRes.
o 1697 = $7°C = 300K
124  Frosuing Potnt-
—=1225F @ —M4C = 106.0K
1. RESPONSE TO OISCHARGE 2 U L WATER POLLUTION 128 Crmiemt T o Mot partnent
(See 21 Comgury: None L3 Aqase Toxisty: 128 Critiesl Prosswrm Not pererert
Should be removed 22 Clasm Not perwnent 680 mg/i/ 40 hr/daphrwe/ i/ reah 127  Speuifis Gravlyr
Chemicsl and pfyucal ressrant wawr 1.40 &t 30°C i
[} Outa not 120 Uocuts Surtese Termiam
03 Siologal Oxygen Demerng (BOOR 20.3 dyma/em = 0.0283 N/m &t 20°C

4. OBSERVABLE CHARACTERISTICS

1 Ca Clasxt Maloger 41 Physioat Siate (08 sNPPRER Linad
hyarocarson 43 Cator: Coloress

32 Forvasm CHO=COa 4.3 Odant Oorolormm-ikos. ethaven)

43 WOAMN Oeslgratan .0/1710

34 DOT D Ne: 1710

18 CAS Regiawy Ne: 73014

129 Ucuis Weter Svortoaty) Tersiomn

34.5 Syl @ 0.0345 /m &t 24°C
1210 Vaper (Qan) Spaatils Gravty: 4.9
1211 Astie of Gponiiie Heuts of Veper Gask

1118
1212 Lotare Mout of Yapartmtans

100 /B = $720al/g =

24 X108 Jng
1213 Hest of Cominmiheny Not Swwnere
1214 Moat of Dosompaaiiiem Not perenent
12.18 Mest of Sohsilamg Nt parenent

S. NEALTM MAZARDS

69 Personm Pretstive Equipment Organis vepor-ecwd gas L 9
for OF vt QOVeR: Chenuonl SEiely QOOOMIK SCS-aresid:
FOCTFGNS SISy SNORIE NECANNS SUR &F AOVON (07 SDISEN ErOMCRON.
.2 INHALATION: sympioms rarge rom svastion of the noss end

YOSt 10 ML &N SIS Of FreEOnEDIily, SAETES VN, &0 finally SSArtancs of cenrel
AENVOUS SYSMM FERNY IV CGIas laikre. Chvork SRDOBSY MAY CILBS GFOBMD NRSY.

INGESTION: e © SN £CT0N can omme garvwrwms. EYES:
Shghily STRESNG SSNSERON &N MCIVYMISGR,
[ %) ot On NOT n or oot Mmooy for

4l Cases Of SvereEPOMES. INHALATION: remove victi 10 Yesh or; ¢ Necesary, Spoly wvicie
reacFEEOn ONO/CY SOMIrENAY axyQEn. INGESTION: have wctm Gk watlr and INUUCe vOreng
Iepeat SYSS SRAE TEN VG | WHIINOON SOSOM SN N waeer. EYES: fluah Thoroaugrnly wan
wamr. SKIN: wash IOrOUGhly Wen SORD SN0 WINTR Wwaler,

64 Threahes Limit Yalum 80 porm

S8 Short Term iInfwiation Limiise £00 0pve for 30 min,

68 Toxicity by ingestiase Grads & LDse = 60 10 500 Mg/l

47 Lats Texally: Osta not Svaiadie

8 Veper (Gas) Fritet Charesteristiom  Vapors cause & sight smartng of the Syes or rescwrsry

Sysum ¢ prosers i AIgh Concerwatona. The effect s temoorery.

Ucnid or Sofid bvitart Charestertstie  Minimumm hazard. i spdied on cloing and afowed ©

rOMEN, My OMES AMAreNg and reciening of he s

£10 Odar Thresiwit: 50 cOm

£31 IDLH Yelum 1,000 pore

1218 Hest of PolyREstEiiEy Mot Derwem

1444

L. SHIPPING INFORMATION

Grades of Purty: Technicat: dry cloarwng

Inart AWRSESRErE NO requIreTEIS
Vonting Pressure-vecasn

1226 Meat of Puniese Ostn At evesnnie
1238 Uniing Valuwm Oott At svassdie
1227 Mol Vepur Prosmenm 2.6 pein




TCL

TRICHLOROETHYLENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

i

| . i * British thermat :
Temperature | Pounds per cubic Temperatwe | British thermal unit Temperature ' . Temperature | .
(degrees F) ! toot (degrees F) |  per pouna-F (degrees F) | ”“‘;ﬁ.ﬁ;ﬁg‘"‘ (degrees /) . Centipoise
; | |
0 : 94.669 0 ‘ 220 i N 15 ! 800
5 i 94.410 10 - 221 ' o} 20 , 775
10 , 94.150 20 ! 223 , T 25 : 750
15 j 93.888 30 ! 225 30 727
20 ; 93.629 40 ! 226 P 35 ‘ .708
25 93.370 50 : 228 E 40 ‘. 684
30 ; 93.110 60 | 230 A 45 { 664
35 : 92.849 70 l‘ 2N T 50 645
40 92.589 80 ; 233 i 55 3 627
45 ! 92.330 90 ! 235 N 60 : 610
50 ‘ 92,070 100 ' 236 E 65 ' 593
55 ' 91.809 110 238 N 70 _ 577
60 91.549 120 . 240 T 75 . 562
65 ; 91.290 1230 . . 241 ! 80 548
70 $1.030 140 ; 243 | 85 : 534
75 90.770 150 . 245 1 30 ‘ 521
80 90.509 160 : 248 95 .508
85 90.250 170 248 100 496
30 ‘ 89.990 i ‘ 105 485
95 89.730 i : 110 474
100 89.469 , : 115 .463
105 89.209 i 120 453
110 ‘ 88.950 5 I
115 88.690 (
120 : 88.429
125 i 88.169 . 1
1221 1222 1223 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperatwe i Pounds per 100 Temperatwe i Pounds per square Temperarture i Pounds per cutic Temperature | British thermal unit
(degrees F) ~  pounds of water (degrees F) | i (degrees F) | foot (degrees ) | per pound-F
77.02 l- 110 40 | 508 40 I 01245 o l 136
’, 50 i 678 50 ' 01628 25 ' 139
. 60 ; 894 60 , 02108 50 . 143
) 70 1.168 70 " 02695 75 K 146
f 80 1.507 80 03418 100 ' 149
90 ; 1.929 %0 04208 125 152
100 ' 2.448 100 05354 150 .158
110 : 3.081 110 06619 17§ 187
120 ] 3,848 120 08120 200 .160
130 4.765 130 09891 228 .162
140 \ 5.862 140 .11960 250 165
150 | 7.163 150 .14380 278 187
160 8.695 160 17180 300 ' 169
170 10.490 170 .20390 328 a72
180 12.580 180 .24080 350 A74
190 15.010 190 .28280 ars 176
200 ! 17.810 200 .33040 400 R¥e4
210 ' 21.020 210 38420 428 79
450 .181
475 .182
500 184
525 .188
550 .188
575 187
600 .188




VINYL .CHLORIDE

vVCM

Swest odor

F

tLe

& FIRE HAZARDS
Fash Poing —110°F 0C.

10. HAZARD ASSESSMENT COOE

(Ses Mazard Asssssment Handbesk)

C Monomer Flammabie Limits 10 Al 4%-26% A-8-C-D-E-FG-T
Soats and bois on water. Flerryrabie,
v U B e e e Y Fire Extinguishing Ageniss For smal fres
mnmﬂum“ﬁr
luw.umph-dpcod
5100 GECTrge § DOMINS. KOSD PEODID Suwiy. conamners weter.
Shug off rveon sources snd call fre GEOWrIRGNL. e Fes v ot 1 b 11 HAZARD CLASSIFICATIONS
Sty UPWIND W UNe weier EDMIY 10 “INOCK JOWRY VEQRE. Lxtinguishing Agents " o
E:—n;ﬁrm Useat Not peronent .t Code "“".:'""‘
Nowh gomact ""“'“ 68 Spscisl Hazards of Combustion Flammatie
oo nmasn ans podmor mome oromuctr Forme hgrvy it combuston | 112 NAS Hazard Reting fer Sult Water
procucts SUCh e hydrogen chionds. Transperition
FLAMMABLE. and carban Categery Ratng
POSONOUS GAS 1§ PARODUCED IN FIRE. 6 Behavier in Frer Commney may exgiode n Fre 4
Flashback siong vapor Wasl mMary GOCA. fra. Gas is hegwer hen & and mey Health
— iy io0e ¢ et wowtaa Tavel consersbie NG 1O & SOLICS Vepor et 2
Fire Cool eMposed COMMNETS &d CrOWGCE MEN HRCENg WWADH wilh W, of igréon and Aash back, Uauid or Solid rreemt .. |
— rm"'“ 07  igniven Tempersture: 062°F Poisone. 2
Extnguasn srrmd fres wih dry chemcal. 83  Elecwionl Hazardk Class L Growp O Weter Poksion
08 Buming Ret 4.3 mm/mn. Humen Towesy. . 0
(Condiremd) Aquats Teooty — e 0
Assthetic Effect——— . 0
CALL FOR MEDICAL AIO. 7. CHEMICAL REACTIVITY Reacovity
v OterChemicale . 2
ki 10 eyes. noee. 8nd TVORL 7.1 Reactivity With Water: No reacson Wawer °
!Mi:;”m’mm 12 th No Set A 2
N rastarg M Gic0Ded. e ruinie) resCEeROn. reacton 113 NFPA Hazare Clasesfiostions
N brestwng B SMOR, Jve OxXYQEN. 7.3 Stsbity During Trensport Stable
UQuD 7.4 Neuwraitzing Agents for Acids end Catagory Classtfisstion
m’mn of wems. Causticas Not pertnent ll‘f:l.'___ z
wmmuﬁcrmm 18 Pory P n A ! N
Exposure of e, sunhGL, OF heat ureas wadied (Yelow !
by nhibitors,
74 inhibivor of Polymerastiens
Not normally used excect when hegh
tempersiures e mpecwd. Then
40-100 ppm of phenol used.
7.7 Moler Ratio (Resctant 1o
Product Deta NGt avedadie
73 Rescwty Grous 38 12, PHYSICAL AND CHEMICAL PROPERTIES
121 Physicsl Stete at 16°C and st
Not harmiul 1 aguanc e, Geas
Water 122 Molecuter Weight §2.50
123 Boling Point ot 1 st
Pollutlon 1.27F = 135°C = 284K
124 Fresuing Poing
L RESPONSE TO DISCHANGE 1 wea L WATER POLLUTION as a;“‘,w""“"’"““"‘
(See ok) - 11 Category: Fammabis gas &1 Aquatis Tewelty: NIIF = 1584°C = ANSX
Insue warreng-high Aammability 22 Cleex 2 None 128 Crnionl Pressures
Evacte srva 82 Weteriowl Touicity: None 775 pein = 527 arm = 5.34 MN/m®
8.3 Biclogioal Oxygen Demans (800% 127  Specifis Qravity:
Norne 0.000 &t —13°C (Bauish
L4 Food Chain Conoenratien Potentiek 128  Uquid Surtecs Tensiens
None 16.0 dynes/om = 0.0160 N/m at 25°C
123  Uquid Weter intertastl Tonsion (eet)
1 CHEMICAL DESIGRATIONS 4. OBSERVABLE CHARACTERISTICS 20 dynes/om = 0.00 N/m &t 20C
21 CG Compatibiity Cheax: Vinyl haldes 4.1 Physicsl Sate (ss shipped 1210 Vapor (Gas) Spesifie Groviint 22
3.2 Formuia CHe=CHOl Liquefind compressad gas 1211 Rate of Speciie Mesis of Vaper (Gask
43 WO/UN Designesore 2.0/1008 42 Colon: Coloriess 1.108
34 OOT 10 Ne: 1008 43 Oder: Plessart, twest 1212 Latant Hemt of Vepartsations:
5 CAS Reghatry Nes 75-014 160 Savh = 08 cal/g =
27X 100 Jng
1219 Heat of Combustios —8138 BA/BD
- 4620 cOl/g = —100.1 X 10° J/%Q
Oscompeuitiens
S HEALTN HAZARDS 2 SHIPPING IRFORMATION 1214 Hemt of Mot parinens
1218 Hest of Sokstiom Not perwnest
&1 Aubber gioves NG ShOSE: QRS-IgNt GOGQIeN Crganis vapor &1 Grades of Purity: Commarcial or wchnicsl 12.98  Heat of Polymaremtion—729 BVD
camemr or et ) 0+% - =05 cal/g = 189 X 108 Iy
2 INHALATION: high cume 23 oregs Temperstures Under presmure 1228 Heat of Fusiems 18.14 cal/g
mmunm“mmmmummnl“ ambient Al g Dresmsre: 10w 1238 Uimiting Veiuse Dot not evalabie
amouns of iquid eveporsie. 83 nart Atmosphere NO recurement 1297 Meld Yapor Presewrs 76 paia
83 Treatment of Uxposurs INHALATION: femove petient 1 fresh ol and kesp him qust and wart 5.4 Venting Under pressure: smjety relie! At

T CLEEC

u-mn-uwlmnumwmmmmu
mhnm!!ﬂuhmﬂwwmmm

Tiwesheid Limit Yalus § pp

Short Terms inhaiatien Limitex 600 PP for § min.

Toxialty by ingestiers Not parinent

Late Toxiclty: CIYonis sxpOSse Mgy Cuse ver damage.

Vager (Ges) irrrant Charssteristios: Vapors cause MOderass itation such that personnel wil
vmmmwmm-m.

M.lﬂmm Minkvarm hazard. it spiled on clothing and siicwed 1©
mmummmummmm

5§90 Odor Threshol 200 ppm
611 I0LH Vetuse Deta not evesiabie

AL PIESUNE. (FOMLID-VRCLASR

0 A
611 Stolchiemetris Alr 10 Fusl Ratier 5.490 (EaL)
€12 Pame

& PRE HAZARDS (Costiowed)

Fawe P Duta not




VCM

VINYL.CHLORIDE"

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VisCoSITY

Temperature Pounds per cubic Temperature British thermal unit Temperature un?in:\?h m_ Temperature .
(degrees F) foot (degress F) per (degrees F) square foot-F (degrees F) Contipoiee
0 61.000 —-30 .259 N —10 287
5 60.710 -~20 265 o -5 281 -
—10 272 T 0 278
0 279 5 2n
-]
E
R
T
1
N
E
N
T
12.21 1222 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot {degrees F) per
68.02 .600 —50 3.384 —50 04810 0 .188
—40 4.501 —40 06245 25 192
—30 5.908 —30 .08005 50 .198 -
—20 7.658 —20 .10140 75 208
—10 9.814 —-10 12710 100 211
0 12.440 0 .15760 125 217"
10 15.610 10 .18360 150 224
20 19.410 20 23560 178 230>
30 23.920 30 .28440 200 235
40 29.220 40 .34050 225 241
50 35.430 50 40470 250 247
80 42.830 60 .47760 278 252
70 50.940 70 .56000 300 257 -
80 60.480 80 65250 328 263~
90 71.349 90 75570 350 268 &
100 83.689 100 87050 378 2713~
110 97.580 110 99740 400 2m -
120 113.200 120 - 1.13700 425 28
450 - 200"
475 2012
500 298%
528 209~
550 303
578 307
600 311




VINYLIDENE CHLORIDE

vCi

Commen Syneryws Wewmry togud Coloriass Swest odor
1, 1-Dichiorostwiens
Sird in weser. vapor ® procduced.
Boding powst @ 89°F.
w0 CONACT WIth RCRAD &N YEOOK. A 660 DO0DW §wiry.
asr QOOGIeS. orsaTwa ang ruoner @oves).

Ut Off KINFOON SOUNCES AN CB TS CEOATTWL

. S0 OCNArQS A DOSHDIS

v UOWAND 8NGO USS WIS SOTRY D "KNOCK SOWNY ' vBOOr.
1/0CUSLS S/8A N C234 Of /08 CMCT\rOR.

.2ale ANG NMOVe MSCHAIge0 MATeNE.

“ivy 1OCAl AN SNd DOMJTION CONTO! S0NCIA.

FlashDers SiONQ vepPOr Fadl May OCCLS.
vummiwnmmm

re Near

M Zombdat IMes TOM 1416 GIIANCSE Of OrOteCISd IKCHRON.
£ WY OrV Charfacal. (OAM, Of CADON MOwmS.

20l 8100880 COMANErS with watlar,

6. FIRE HAJARDS

Flash Point 0°F O.C.

Flammanie Limwts 0 Al 7.0%-16.0%

Fire Exunguishing Agenta Foam, carcon
domde, dry chemscal

Fice Extinguishing Agents Kot 1 be
Usest Water may De neffectve.

S S 4 A

phosgens are genereied n frea.
Behavior It Fire: May expiode n fire dus ©
polymenzanon. VAoOr 8 heavwer Than as
and may wevel consmierable AStance © &
source of igrwtion ano fash beck,
“7 mrmnss—mw
&8 Elecirionl Hazare Not perwnent
09 Buming Rswx 2.7 mm/mmn.
.10 Rame

Osta not avaseble

{Contirnsc)

10. HAZARD ASSESSMENT COOE
(See Vemmrw Assesament Handbesk)
A-X-Y-T

Exposure
r————

7. CHEMICAL REACTIVITY

7.1 Resctivity WHN Water: NO reacson

72 R -th
Copoar N SAITEUM CAN CALES
polymenzason,

7.3 Stabliity Durtng Traneport Stable

7.4 Neutrsiizing Agemta for Acids and
Caustion: NOt Dertnent

7.5 Polymeraaton: Can ocowr ¢ sxpossd 0
SUNEgMt, B, CODDEY, MUITINUIM, Neet.

7.6 inhiditor of Polymertzatiors 200 oM
metyl ether ot hydroguenons: 0.8-0.8%
phenot

7.7 Moier Ratio (Resctant 0

Dats not abie

11.  HAZARD CLASSIFICATIONS
1.1 Code of Federu Sequintions

Flammabis Soud
112 NAS Hazare Reting for Bulk Weter
Trarsperetes
Categery Rating
Fire 3
Healtt

78 Reactvity Grous 35

PO“U”OI‘ QpErsioNs Of NOASOY Wiler NtAAss.
1. RESPONSE TO DISCHARGE [T
(S0 21 Cstegery: Flanmynable icid
laeus wermng-rign fiamTataitly 22 Caem 3

Evacame area.

31 COG CompaiRty Clasm Vinyl halides 4.1 Physienl Sute es shippedy Liquid
22 Formuis CHe=OChe 42 Coler: Colorises

13 IMO/UN Designations 3.1/1303 43 Odor: Swest ke Carbon wirschionds of
34 DOT ID Mo 1303 chioroterm

18 CAS Regiswry Nos 75-26-4

& WATER POLLUTION

Aquetie Toxicity: Data not avaiabie

Wetertowt Toxicity: Data not evadebie

Biclogical Oxygen Demand (800X
Oata not gvasiable

8.4 Food Chain Concentration Poterink

None

[

S, HEALTH HAZARDS

(3] cariater of
AdDEr giowes ond DOOE.

masic gOgPIes OF tace shisld

4

Vaoar oan case TN Id NIReNTENE high iSvels cause
oeemwes. Licasd FTRESS Syes and skin.

Trestmert of Lrposures INHALATION: I any iiness deveiopa, remove Derson 1o resh &ir
m.wmnunw-ﬂmlmmmnw
resprwion. INGESTION: not lkely @ N0 Known roat EYESOR
mnmmamu--'lmummnmm
comamineted COTEY Snd wash Helore reuse.

Threahaid Lim Vahex 10 oo

Short Term inhaistion Limites Data not avedebls

Tomelty by ingestioss Grade % Oral LDss @ 24 Iv = 84 mg/ig (adrenalectomaed req)

Late Toxicnty: Outa not svailabie

Vaper (Gas) iritant Charssteristion: Vapors cause moderate srREtion such hat personnel wi
g hgh concentrstions unpisesent. The sflect istemporary.

59 Liquid or Solid irritant Ch Causen of the skin and first-degres bums on

SOR EPONSE MAY CRUSS SSCONUArY Durma On long EXpoBse.

110 Odor Thresheid Osta not avedabie

611 IDLN Velum Dats not aveiabie

ESELCL

9. SHIPPING INFORMATION

Gradus ot Purtty: 99%
Storage Tempersture: Ambient
Inert Atnosphere: Pedded
Venting: Presmsre-veossm

1 3 44

12, PHYSICAL AND CHEMICAL PROPERTIES

121 Physient Stmle 8t 15°C and 1 st
irF-r )
122 Molesiar Weight 94.08
123 Soling Point ot 1 st
8007 » 31.6°C = Y048
124 Frosaing Petni
—~187.8°F = 122.0C = 151.2°K
128 Criveal Temparease Not peranent
128  Crittemt Preseasrex Not parinent
127  Spesifis Gruvit
121 at 20°C (qu
128 Uaquid Surtase Tenslere
24 dynew/om = 0.024 N/m & 13°C
120  Udquid Weter interincisl Tension:
37 dyree/om @ 0.037 N/mat 27°C
1210 Vepor (Qae) Gpsuifis Gravity: 3.3
1211 Ratie of Bpoeiite Neats of Yaper (Gesk
Ousts not svasiabie
12.12 Latent Moot of Vaperiatiors
130 SOV = 72 cal/g =

1213 MHeat of Combumtiors —4580 S/
- 2700 oa/g = —=113.0 X 10° J/%¢
1114 Heat of Desompeatiion: Not perinent
12.16 Meat of Selutient Not perinant
1216 Heat of Pelymarimtions —333 8w/
- =100 eal/g = —7.78 X 10° /¥y
1228 WHest of Pusians Data not evesiable
1228 Umiting Vahe Osia not svedabie
1227 Reld Vaper Prosmwe: 1.3 pein

€ FIRE NAZARDS (Contimwed)
011 Stolohiometric Al 10 Fuel Rstio: Dats not svadeble

612 Fame Dats not




VvCl

VINYLIDENE CHLORIDE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID viscosITY

- | British thermal
Temperature Pounds per cubic Temperature British thermal unit Temperature Temperature .
(gegﬁ; F !o%l (degﬁees F) per pound-F (degpr:res S “"g;sg:’e""g;:g”" (degrees F) Centipoise
—20 31.450 0 : 262 ! N —20 . 478
-15 81.129 10 .268 : Q —15 i 468
—10 80.799 20 ' 273 T —10 X .455
—5 80.468 30 ! 279 ! -5 . 443
0 80.139 40 ; 284 ! P 0 ! 433
5 79.809 50 290 | E 5 ? 423
10 . 79.480 60 , 295 | R 10 j 413
15 : 79.150 70 301 : T 15 ‘ 404
20 78.820 80 ; 307 ' | 20 ! .395
25 78.490 : N 25 387
30 78.160 ; £ 30 ‘ 378
35 , 77.830 i N 35 . an
. 40 77.500 : T 40 . 363
45 . 77.169 . : 45 356
50 76.839 | ' 50 349
55 76.509 ' S5 .342
80 76.179 60 336
65 75.849 65 330
70 75.520 70 ' 324
75 75.200 ; 75 : 318
80 74.870 | 80 ‘ 313
85 74.540 : i 85 307
t i H
i ; ! i
1 1
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
¥ i B
Temperature | Pounds per 100 Temperature : Pounds per square |  Temperature ! Pounds per cubic Temperature l British thoﬂ'naIFumt
(degrees F) . pounds of water (degrees F) : inch (degrees F) | foot (degrees F) | per pound-
. | ' (estimate)
, ;
68.02 500 40 5.115 40 i 09246 100 169
50 6.473 50 : .11470 120 ; 72
60 8.108 60 .14090 140 175
i 70 10.060 70 17150 160 .178
i 80 ; 12.360 80 .20690 180 .181
90 | 15.070 90 .24760 200 .184
100 l 18.220 100 29410 220 .188
110 21.870 110 34670 240 .189
120 26.060 120 .40600 260 192
130 ! 30.850 130 47250 280 .194
140 ., 36290 140 54650 300 197
| 150 42.430 150 .62860 320 199
160 ! 49.340 160 71920 340 202
170 ' 57.070 170 .81860 360 204
180 } 65.669 180 92720 380 .208
190 ’ 75.209 190 1.04600 400 209
200 ' 85.750 200 1.17400 420 211
210 i 97.339 210 1.31300 440 213
! 460 215
{ 480 217
E 500 219
540 223
‘ 560 225"
i 580 227
| 600 229
i




XLpP

Commen Synenyme Weaery Soud Coiortess Swest ador & FIRE HAZARDS 10. HAZARD ASSESSMENT COOE
;';o--n-- 61 Fash Peint 81°F CC (Soe Hamrd Assvssmant Havibesk)
on - 62  Favabie Linite It Al 1.1%-8.6% AT
Fn-iu-l-ﬂ'ﬁ &3 Fire Lxtinguishing Agewas Foam, &y
chemical, or cartion diouie
64 Fire Extingutsning AQente Mot to be
30 ICN&r0s 8 DOTHOW. KSE0 DEODE EWaY. Usest Water may 0o nafiecive. 1L HAZARD CLASSIFICATIONS
fv::‘w-mnnwm 5 Specinl Hazarde of Combustion
ol pan iy Progut Nol perwnent 11.1  Code of Fedarml Reguistions
Notty I0tal M/ $NG CORJRON CIMIDI SQeNCIse. 68 Sehevier in Fre Yepor i heewar then & Flammabie s
and muy Tevel consoeranie deterce 0 8f 12 WAS Hagard Reting for ufk Water
scuroe of igreson and fiesh back. Treraperaten
FLAMMABLE 07  ignitien Tempersasre: 870°F fre. Catogury "l":
Flashbeck aiong vapor ¥al My CoCLY. 58 Eecwiss Hamre Cass L Growp O —
uwzgwlwnmwm 9  Buming Aste 5.8 mm/min Voo .
e Mame e
conde, .
.——i: m:mmmum Deta not avessable uunr of Sold et — 1
F Cool GXDOSSA CONINAIS Wit waler. 611 Stolchiomstrie AN 9 Fusl Rutie: Posor®.— 2
—— Dsta not avedabie Water Polution
€12 Fame Outs not Human Todoy. e 1
Aquase Toxoly — . I
Assthesc Eflect e 2
CAULL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Rescovity
VAPOR . Reacuvit Weter: aceon Other Chermicl® e 1
ety 10 eyes. nOSe and Yvost. ;" : o Waeter [
¥ inhaied, wiil Couse CZDnesa, GIfCLSt breathng, Of 2 Meterinier No Set Reacon 0
uo::?v'wu 11.3 NFPA Naxwrd Chasiflastions
¥ reatung nas ave arvrasl 73 Stabilty During Transpert Stable Covpary Cissssiostion
If ireateng @ OTHCIL grve OXYQen. 74 Neuweising Agems for Acide and
¢ Not permnent H..n_uaun___ 2
LI w wan and even 7.8 Polymertmation: Not peraners Flammacuty Rod) o 3
EXposure | i swesowsd. wi causs neusee, 1oe of 78 iniiter of Polymeruation (velom
Remove conumnaied CIOTWNG ANd Shoss. Not persnens
Flush et /eas wIth Dienty Of water.
IF IN EYES. hoid evemcs ODSN and fush with Dienty of weler. 1.7 Wolar Retis (Reastant ¥
IF SWALLOWED ang wcom s CONSCIOUS. have wcom onnit weler Progucty Dets not avaatie
0O NOT INDUCE VOMITING. 78 Resctivity Grouss 32
12 PHYSICAL AND CHEMICAL PROPEATIES
121  Physiesl Stuie ot 15°C and | s
HARMRL TO AQUATIC UFE N VERY LOW CONCENTRATIONS. Uuic ’
Foulng 10 shorelne.
Water May be dangerous § it emars water intakes. 122  Molosuler Weightt 108.16
Pollution Notfy loCal NeAN 8Na wudide OfhClals. 123 Boling Point & | st
Notly Operaions 0f Neary walsr imakes. 2000°F » 13C = 415K
124 froming Poit
SE9°F = 1LTC = 25N
L RESPONSE TO DISCHARGE 2 usa L WATER POLLUTION 128 Crivesl Temperateres
(See 2% Categery: Ramabie loud 01 Aqustie Toxiolty: MIAF = MIOC = 10K
Issus warrang-ragh fammubiity 22 Clesm3 22 ppm/98 Iw/busgl/TL,/fresh wetwr 128 Critlost Pressus
Evacusts sres a2 Outa not S00.4 i = 34.06 poin = 3.510
Should be removed 5.3 Biclogioal Oxygen Oemand (BODR MN/me
Chermical and oivyecal yeatment o/ in 5 deye 127 Spestis Gravitye
5.4 Food Chein Concenirstion Poteriink 0.881 st 20°C (icuidh

3 CHEMICAL DESIGNATIORS A OBSERVABLE CHARACTERISTICS

31 CG Compathility Claax Aromatic 41 Phyeissl Stote (a8 shippedfs Licuid
Hyrocarbon 42 Color: Coloress
Formutm p-CeHeCHshs 43 Odarn: Like

WIO/UN Desigrasiest 3.2/ 1307
DOT ID Ne: 1307
CAB Registy Na: 108-43-3

-4 441

5. HEALTM NAZARDS
(8] oaristar o
plasto gioves and bosts.

masic QOgDIes Or faoD sruskt:

Y f Vapors omme headache and dizziness. Liquid Iritsine eyes and
ki, i takan FM0 LNGE, CRUSS SIVEre coUGhing. Creress, and rapidly developing Puimonary
mlm—nm_mmmwmmuu

KGGNey and Iver CMEgS OB GOOr.

§3  Tresument of Expossm INHALATION: remove 1 fresh oir; ecminister arvficiel respstion end
mimunw.manmmmuam.m
fush wth weter for ot leest 18 min. SXIN: wipe off, wash with SC8p Snd weler.

54 Thresheid Umit Yahuse 100 pom

S8 Short Term inhatstien Lismilix 300 pom for 30 min

[T} tcuu-yn—enntwu-soumwn

S7 Late Toxioity: Kidney end Bver damage.

58  Vapor (Ges) it Charastaristiont Vapors Came 8 Sight smaring of ' eyes or reapIraicry

sysmm i present n high The effect ia temporary
m—-mmmmmlmumnmu
remam, My Cause SMEring and reddening of $e skin.

.10 Odor Threshokk 0.08 ppm

S.11 1OLN Yahus 10,000 prwn

4

[ 3]

4 41

128 Uquid hsiese Tensiam

20.3 gynaa/om = 0.0283 N/m @ 20°C
129  Usguid Woter intertasinl Tensien:

378 dyren/am = 0.0378 N/m ot 20°C
1210 Vaper (Ges) Spesifis Grovity

1291 Ratte of Spestiie Meste of Yaper (Gesk

1213 Latent Heat of Yaporation

1213 Mest of Comtumtion —17.550 B0v/D =
—OTBAT cal/g = —408.41 X 10% Mk

1214 Mest of Docompesitions Not perinent

1218 Hest of Sohstiam Not partnet

1296 Hest of Polymmrintions Not pertnent

1228 Mot of Puniom 3780 cal/g

1238 LUmiting Valuse Data not evesiabie

1227 Reid Vaper Pressres 0.34 peia




XLP

p-XYLENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

- 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID ViscCosITY

" y . British thermail
Temperature Pounds per cubic Temperature British thermal unit Temperature Al . Temperature L
(degrees F) foot (degrees F) per pound-F (degroes F) | Uniinch per hour (degrees F) Centipoise
60 53.970 60 412 60 .935 60 678
65 53.830 70 418 65 .928 65 6854
70 53.690 80 424 70 .921 70 .631
75 53.550 90 429 75 914 75 .610
80 53.410 100 .435 80 . .807 80 590
85 5§3.270 110 440 85 .900 85 571
90 53.140 120 448 20 .892 90 .552
95 53.000 130 451 95 885 95 535
100 52.860 140 457 100 .878 100 519
108 52.720 150 .462 105 .503
110 52.580 160 .468 110 488
115 52.440 170 474 115 474
120 52.300 180 479 120 .460
- 190 . .485
200 .490
210 .496
220 .501
230 .507
240 512
250 518
260 524
270 .529
280 535
12.21 1222 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
| 60 .096 60 .00183 4] 248
N 70 138 70 .00252 25 259
S 80 187 80 00343 50 212
o 90 .255 90 00459 75 .288
L 100 343 100 .006807 100 297
U 110 .458 110 00792 125 309
8 120 599 120 .01022 150 321
L 130 Negd 130 01303 175 333~
E 140 .998 140 01648 200 345~
150 1.270 150 02059 225 357
160 1.600 160 02553 250 .368 -
170 1.998 170 03138 275 .380
180 2475 180 038268 300 39
190 3.041 190 .04829 325 402"
200 3.710 200 .05581 350 413
210 4.493 210 066836 378 424 -
220 5.407 220 .07887 400 438
230 6.485 230 09270 425 445
2400 7.683 240 .10860 450 458 -
250 9.080 250 .12650 475 488 -
260 10.670 260 .14870 500 476 -
525 488 ~
550 498 =
575 .508.
600 515




o-XYLENE

XLO

10.  HAZARD ASSESSMENT COOE
(See Hamsry Asssssment Nandheeir)
AT

Il.  HAZARD CLASSIICATIONS

1.9 Code of Feders) Reguintions: -
Flarrwnable Squ

112 NAS Hazerd Reting for Sulk Wetar
Tranapertations

Common Synonyes Watery squsd Colortass Swest ogor 6. FIRE NAZARDS
), 20imeteraene &1 Flash Peint 63°F CC: 7S OC.
. 02 Fammasio Liwmits i Al 1.1%-7.0%
Flosls on weter. Farnmatie. ITRRNING Vepor @ produced. 83  Fire Extinguiating Agenss Foam. dry
chemioal, or cerbon domde
64 Fire Extinguishing Agurie Not t® be
Stop GECnamse f DONDIS. KeSD DSOS Swy. Use Weter may be mefiective.
Cad 3 Specinl Hezsrds of Combastion
Avord COMact wth Mg &G YaDar. Produota: Not perwrert
Llomn.:mmwmmw 68 Behavier In Are Vepct @ heewar han ar
and may vavel coraxeveble distance W &
souros of igreion ang fash back.
&7  ignitien Tempershmre: 800°F
FLAMMABLE
Flashbeck MIONG vapor el Mav OCOLS. 68 Eleowtonl Hesarws Cleas | Growp O
Yapos mey sapiooe d igrvied N an encioeed erea. 49 Buming Retet 6.8 mm/min.
m:-mm or carbon dicmde. e A
o— ary chermcal. of Data not gvesiabie
Fire w:a:m:‘nﬁ;- 6.11 Solciiemetrts Al to Fusl Ratier
——— Duta not avesable
€12 Pawe Oata not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
YAPOR
© and trost. 7.1 Resclivity With Water: No reacton
2 inheled, will cause headiache, Gficlt Dreatung. of lose 72 th No
of reactOn
'\'hnu'r-n- v 7.3 Stabiity During Trenapart Stabie
"““;.m”m-"’- 74 m:-mw“
uauo .
ranng O skin end eyes. 7.5 Polymarizstions Not peranert
Exposure If swakOwed. wii CELS NOURSE, VOMANG, of i0ss of 7.4 mhibitor of Polymerusvors
Remove coMmamnamad CoTwng and shoss. Nt
aftected arees with pienity of watar. 1.7 Molar Ratio (Reaciant %o
IF IN EYES. hoid eveuss 0Den and fush with plenty of waw. Productk Data not gvasatie
IF SW 0 and weoun 8 CONSCIOUS. have wcom onrk water 78 Pescuvity Grougs 32
of
0O NOT INDUCE VOMITING.
Oangerous 10 ecanc ¥e in hagh concarwseone.
Water ey 0 Garserous ¥ & enters waer rakes.
Poliution Notty local heaih end wicife officials.
NOSly CDSrsIonS Of Nearby Weter Fraksa.
1 RESPONSE TO DISCHARGE 2 e L WATER POLLUTION
{308 2t Cowgery: Rammabis fgud 61 Aquatie Toxielty:
Issus wamng-high farynability 22 Claax3 > 100 Mmg/U/98 hv/0. magne/TL,/tresh
Evacume srea war
Shouid be removed [ ¥ ) y: Dam not
Chemscal ana physcal Testment 83 Biclogical Oxygen Demand (BOOR

3 CHEMICAL DESIGNATIONS
31 CO Competbiity Claas: Aromaic

[ R

Hydroowton
Formute 0-CeHe(CHake
MO/UM Designasiore 3.2/ 1307
DOT 10 Mo 1307
CAS Regierry No. 95-47-8

2441

4 OBSERVABLE CHARACTERISTICS

Pivyuioal State (a0 shippedx Liquid
Caler: Coloriass
Oden -

0 /b, 8 days 25% (theor.), 8 daye
Food Chain Concentration Potentiak
Data not evesiabie

5. HEALTM HAZARDS

81 Pervoral

plastic gioves and boow.

masic goggies or fece aekt:

Vapore couse headache and dxziness. Liguid fmistes eyes and

mlumhmmm“ummm
edema. if NOesied, COLSES NILBSR, YONVING. Cramps, headache, and coma. Can be tatal

Kidn@y and iver darmage ol OO0,

L3 Trestment of Exposures INHALATION: remove © fresh air; sdminister sreficial respration and
cxygen ¢ requred: cedl 8 doclor. INGESTION: do NOT induce vormaing: cell 8 doctor. EYEX:

fush with water for ot least 13 min. SIIN: wipe oit,
Thveshold Umit Veue 100 ppre
Short Term inhatetien Limiim 300 ppm for 30 min.

Late Toxioty: Kidney and iver demage.

wash with 8080 end wetwr.

&4
(¥4
68 Toxicity by iIngestiors Grade X LDes = 50 10 500 my/kg
[ ¥4
LY ]

Vapor (Gas) FTitant Charecterisiien Vepors Cuse & sight smaring of the eyes o respratory

systam i present n Negh The stiect

Uquid or Sold irritant Charsotertation:  Minivuam hazerd. ¥ spilied on clothing and sliowed

roman, Mey CALSS SMErINg and reddenung of the sidn.

6§10 Odor Thresholit 0.05 ppra
B.1t% (DLH Vale 10.000 pom

1441

9. SHIPPING INFORMATION

Grades of Purity: Ressarcic 00.90%:;
Purex 99.7%; Commarcak 9684 %

Inert Almosphere: NO feaction
Yenting: Open (lame asrester) or

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Phrysicul Ste ot 15°C and | abwm
[F. T ]
122 Holsouter Weighss 108.18
123 Soiing Point ot 1 st
201.0°F = 1444T = 4178
124  Fresuing Peink -
—~133F @ =252C = 2480
128 Crition) Temparehwres -
6748F = 71C =
128 Critonl Presswre

127  Spesilic Gravityr
0.880 at 20°C (cpich

128  Licuid Surfess Tensiem-
3053 dynss/om = 0.03083 N/m at
15.5°C

128  Uquid Water intertesial Termion:
36,08 das/om = 0.03008 N/m &

C

1218 Vaper (Gas) Speeifie Gravity:
Not parenent

1211 Rete of Sponifis Hostn of Yaper (Gash
1.008

1212 Latent Heat of Vapertsstions

1213 Hest of Combustiony —17.558 BU/D =
—J784.7 cal/g = =404 X 100 J/xg

1214 Hest of Desampositiens Not perinent

1216 Mot of Solutiens Not pertnent

1296 Mest of Polymertmatiens NOt perinert

1238 Mest of Funiom 30.84 cul/g

12.30 Lisiting Vehu Oain not avedabie

1227 Reid Yaper Pressure: 0.28 paig
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12.17 12.18 - 1219 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
Temperature | Poundspercubic | Temperaturs | British thermal unit |  Temperature British themal | Temoerature -
(degfp:: F foot (degrees F) per pound-F {degrees F) ”""&%’?’ (degrees F) Centioise

15 58.460 35 .389 35 1.043 15 1328
20 56.330 40 391 40 1.035 20 1.263
25 56.190 45 394 45 1.027 25 1.202
30 56.050 ) .396 50 1.018 30 1.14§
35 55.910 55 .398 55 1.010 35 1.092
40 §5.770 60 .400 60 1.002 40 1.042
45 55.830 65 402 65 993 45 995
50 55.490 70 404 70 985 50 952
55 55.360 75 .408 75 977 55 91
60 55.220 80 .408 80 .969 60 87y
65 55.080 85 A1 85 .960 65 .836
70 54.940 90 413 90 952 70 802
75 54,800 95 415 95 944 75 770
" 80. 54.660 100 ~ - A7 100 935 80 .740
85 54.520 85 712
90 54,380
95 54.250
100 54.110
1221 1222 1223 1224
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
| 60 o7 60 .00135 0 2681 -
N 70 101 70 00188 25 274
S 80 141 80 .00258 50 287
o] 90 194 - 90 00349 75 299 -
L 100 .263 100 00464 100 311
V] 110 352 110 00811 125 323 .
8 120 465 120 00794 150 338 -
L 130 .609 130 .01021 175 347~
E 140 .787 140 01208 200 358
150 1.007 150 01634 225 370
160 1.2717 160 .02038 250 .381.
170 1.608 170 02520 275 392
180 1.999 180 .03090 300 403 .
190 2489 190 .03759 325 414 -
200 3.028 200 04539 350 424<
210 3.688 210 05443 ars 438
220 4.458 220 08484 400 448
230 5.352 230 07674 425 LN
240 6.389 240 .09030 450 485 -
250 7.581 250 .10580 475 AT
260 8.947 260 12290 500 485~
525 A4 =
550 504 -
575 513
600 - 522.
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12.17 12.18 - 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
' R | British thermat
Temperature Pounds per cunic Tem| ure British thermai urut Temperature | Temperature .
(degeees F) ‘oot (dege:?a F E per pouna-F (deg?':'es S umst-lncn per naur- {degrees F) Centipoise
i quare foot-F
H i ) .
15 55.400 40 387 35 ’ .962 15 838
20 55.260 50 1 393 40 953 20 , 898
25 : 55.130 60 _ 398 45 944 25 862
30 ) 54.990 70 : 404 50 935 30 827
35 54.850 80 , 410 55 ; 926 35 , 794
40 54,710 90 ; 415 60 i 917 40 764
45 54,570 100 421 65 : .908 45 735
50 ’ 54.430 110 426 70 ‘ 899 50 708
55 54.290 120 432 75 : .890 55 682
60 54.160 130 437 80 .881 60 658
65 54.020 140 443 85 873 65 635
70 53.880 150 448 90 864 70 613
- 75 53.740 160 . . 454 95 .855 75 592
80 $3.600 170 : .460 100 ‘ 846 80 572
85 53.460 180 465 ; 85 554
90 53.320 190 471
35 53.180 200 476
100 £3.050 210 482
i
| |
i X !
| |
: |
|
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature | Pounds per 100 Temperature i Pounds per square Temperature | Pounds per cubic Temperature  British thermat urut
(degrees F) pounds of water (degrees F) | inch (degrees F) ! foot (degrees ) per
| H
{ I 60 ' 090 60 i 00172 0 ’ 247
| N 70 127 70 ) .00238 25 .260
i S 80 177 80 .00324 50 273
o} 90 242 90 | 00435 75 ' .286
L 100 328 100 . 00577 100 . 299
U 110 434 110 .00754 128 : 311
8 120 ; 571 120 00978 150 : 324
L 130 743 130 01247 178 ; 3368
E 140 958 140 01577 200 . 348
150 1.219 150 01977 225 j .360
160 1.538 160 02458 250 . 371
170 1.924 170 .03023 275 ' .383
i 180 2.388 180 03691 300 : 394
190 2.939 190 .04473 325 ‘ 408
200 3.590 200 05382 350 ‘ A7
210 4.355 210 .06431 a7s ; 427
220 5.247 220 07638 400 A .438
230 i 6.282 230 09009 425 : 449
240 ; 7.476 240 10570 450 ; 459
250 : 8.848 250 12330 475 . 469
260 10.410 260 N 114310 500 : 479
525 | ' 489
550 ; .499
575 | 508
600 ! 517




APPENDIX N.2

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) POSTER



JOB SAFETY & HEALTH

PROTECTIO

The Occupational Safety and Health Act of 1970 provides job safety and health protection for workers
by promoting safe and healthful working conditions throughout the Nation. Requirements of the Act

include the following:

EMPLOYERS

All employers must furnish to employees employment and a place
of employment free from recognized hazards that are causing or are
likely to cause death or serious harm or employees. Employers must
comply with occupational safety and health standards issued under
the Act.

EMPLOYEES
Employees must comply with all occupational safety and health
standards, rules, regulations and orders issued under the Act that
apply to their own actions and conduct on the job.
The Occupational Safety and Heaith Administration (OSHA)
- of the U.S. Department of Labor has the primary responsibility for
administering the Act. OSHA issues occupational safety and health
standards, and its Compliance Safety and Health Officers conduct
jobsite inspections to help ensure compliance with the Act.

The Act requires that a representative of the employer and a
representative authorized by the employees be given an opportunity
to accompany the OSHA inspector for the purpose of aiding the
inspection.

Where there is no authorized employee representative, the
OSHA Comptiance Officer must consult with a reasonable number
of employees concerning safety and heaith conditions in the

worilace.

Employees or their representatives have the right to file a complaint
with the ncarest OSHA office requesting an inspection if they
believe unsafe or unhealthful conditions exist in their workplace.
OSHA will withhold, on request, names of employees complaining.

The Act provides the employees may not be discharged or
discriminated against in any way for filing safety and health
complaints or for otherwise exercising their rights under the Act.

Employees who believe they have been discriminated against
may file a complaint with their nearest OSHA office within 30 days

of the alleged discriminatoE action.

If upon inspection OSHA believes an employer has violated the Act,
a citation alleging such violations will be issued to the employer.
Each citation will specify a time period within which the alleged
violation must be corrected.

The OSHA citation must be prominently displayed at or near
the place of alleged violation for three days, or until it is corrected,
whichever is later, to warn employees of dangers that may exist
there.

PROPOSED PENALTY

The Act provides for mandatory civil penalties against employers
of up to $7,000 for each serious violation and for optional penalties
of up to $7,000 for each nonserious violation. Penalties of up to
$7,000 per day may be proposed for failure to correct violations
within the proposed time period and for each day the violation
continues beyond the prescribed abatement date. Also, any
employer who willfully or repeatedly violates the Act may be
assessed penalties of up to $70,000 for each such violation. A
violation of posting requirements can bring a penalty of up to
$7,000.

There are also provisions for criminal penalties. Any willful
violation resulting in the death of any employee, upon conviction,
is punishable by a fine of up to $250,000 (or $500,000 if the
employer is a corporation), or by imprisonment for up to six
months, or both. A second conviction of an employer doubles the
possible term of imprisonment. Falsifying records, reports, or
applications is punishable by a fine of §10,000 or up to six months
in jail or both.

VOLUNTARY ACTWVITY

While providing penaltics for violations, the Act also encourages
efforts by labor and management, before an OSHA inspection, to
reduce workplace hazards voluntarily and to develop and improve
safety and health programs in all workplaces and industries.
OSHA's Voluntary Protection Programs recognize outstanding
efforts of this nature.

OSHA has published Safety and Health Program Management
Guidelines to assist employers in establishing or perfecting
programs to prevent or control employee exposure to workplace
hazards. There are many public and private organizations that can
provide information and assistance in this effort, if requested.
Also, your local OSHA office can provide considerable help and
advice on solving safety and health problems or can refer you to
other sources for health such as training

VOLUNTARY ACTIVITY
Free assistance in identifying and correcting hazards and in
improving safety and health management is available to employers,
without citation or penalty, through OSHA-supported programs in
each State. These programs are usually administered by the State
labor or Health department or a State university.

POSTING INSTRUCTIONS
Employees in States operating OSHA approved State Plans should
obtain and post the State’s equivalent poster.

Under provisions of Title 29, Code of Federal Regulations, Part
1903.2(a)(1) employers must post this notice (or facsimile) in a
conspicuous place where notices to employees are customarily
posted.

More Information

Atlanta, Georgja
Boston, Massachusetts
Chicago, Illinois
Dallas, Texas

(404) 347-3573
(617) 565-7164
(312) 3532220
(214) 7674731

Washington, D.C.
1991 (Reprinted)
OSHA 2203

Additional information and
copies of the Act, specific
OSHA safety and health stan-

dards, and other applicable Denver, Colorado (303) 844-3061

regulations may be obtained Kansas City, Missouri (816) 426-5861

from your employer or from the ~ New York, New York (212) 337-2378  Lynn Martin, Secretary of Labor

nearest OSHA Regional Office  Philadelphia, Pennsytvania  (215) 596-1201  US. Department of Labor

in the following locations: San Francisco, California (415) 7446670  Occupational Safety and Health Administration
Seattle, Washington (206) 442-5930

To report suspected fire hazards, inminent danger safety and health hazards in the workplace, or other job safety and health
emergencies, such as toxic waste in the workplace, call OSHA'’s 24-hour hotline: 1-800-321-OSHA.
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BASELINE RISK ASSESSMENT



IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN (CPCs)

After the data have been evaluated, the following steps will be used to identify
CPCs in the quantitative risk assessment:

. qualitatively evaluate tentatively identified compounds;

. compare OU 3-related compounds to the most current USEPA Region III risk-
based concentration table to screen out compounds;

. consider mobility, persistence, bioaccumulation potential, and potential
significant exposure routes of chemicals; and

. perform the statistical analyses (upper 95 percent confidence limit) deemed
appropriate for the evaluation.

Usable data for the quantitative risk assessment will be identified and
summarized. A cluster analysis of the chemical data will be conducted to aid in
evaluating trends or "hot spots." The upper 95 percent confidence limit will be
calculated for appropriate data. In calculating the 95 percent UCLs, unless an
analyte is not detected in the sample set for a specific medium, non-detections
are assigned a value of one-half the associated SQL in the calculation of the
arithmetic mean. In cases where there are fewer than four samples or where the
UCL is greater than the maximum detected concentration, the maximum detected
concentration is identified as the exposure point concentration. Chemicals that
will not be carried through to the risk assessment will be identified and
justification for the omission will be provided.

EXPOSURE ASSESSMENT

The assumptions used to estimate exposure concentrations are listed below.
. Groundwater:

Following Region IV guidance for evaluation of Class G 1 groundwater (USEPA,
1991b), monitoring well data from the shallow aquifer will be used in the
‘future use scenarios. The values for concentrations will be assumed equal
to the values detected at OU 3.

Contaminant concentrations from unfiltered water samples will be used to
estimate exposure concentrations.

. Soil and Sediment:

The concentrations detected in soil borings and monitoring well installation
borings will be used to calculate exposure concentrations for both current
and future land uses.

Surface soil samples (0 to 12 inches bls) will be considered separately from
subsurface samples (from the base of the concrete to the water table) for
inhalation and ingestion exposures.

RIFS_WP.0U3
FGB.03.95 0-1



. Air:

Currently, potential sources of air emissions include volatilization from
surface soil and fugitive dust emissions at PSC-15.

1f contaminants are present in the surface soil, models may be selected from
the National Technical Guidance Series (USEPA, 1989), the Superfund Exposure
Assessment Manual (USEPA, 1988), or current literature to estimate fugitive
dust emissions.

Air monitoring data will be used to estimate exposures to volatile emissions
if VOoCs are found in surface soil.

. Surface Water:

Surface water exposure concentrations will be estimated using data collected
from the St. Johns River.

The equations used to estimate chemical intake are provided in Table 0-1. Tables
0-2 through 0-5 list the default exposure parameters for each exposure scenario.

Human Health Remediation. Sample calculations for developing remedial goal
options for carcinogenic and noncarcinogenic contaminants are provided in Table
0-6.

RIFS_WP.0U3
FGB.03.95 0-2



Table O-1
Equations Used To Estimate Chemical Intake

Ri/FS Workplan. Operable Unit 3
NAS Jacksonville
Jacksonville, Florida

INGESTION OF SOIL OR SEDIMENT:

Intake(mg/kg-day) = CS x IR x CF x Fl x EF x ED
BW x AT

where:
CS = chemical concentration in soil (mg/kg)
IR = ingestion rate (mg soil/day)
CF = conversion factor (10 kg/mg)
Fl = fraction ingested from site
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg) -
AT = averaging time—period over which exposure is averaged (days)

DERMAL CONTACT WITH SOIL OR SEDIMENT

Absorbed Dose (mg/kg-day) = CS x AF x SA x RAF x CF x EF x ED
BW x AT

where:
CS = chemical concentration in soil (mg/kg)
AF = soil to skin adherence factor (mg/cm?)
SA = skin surface area exposed (cm?/event)
RAF = relative absorption factor (unitless)
CF = conversion factor (10 kg/mg)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time—period over which exposure is averaged (days)

INHALATION OF SUSPENDED PARTICULATES

Intake {mg/kg-day) = CA x IR x ET x EF x ED
BW x AT

where:
CA = CSx(1/PEF)
CS = chemical concentration in soil (mg/kg)
IR = inhalation rate (m®/hour)
ET = exposure time (hours/event)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time—period over which exposure is averaged (days)

Notes: CA = concentration in air (milligrams per cubic meter [mg/m®]).
PEF = particulate emission factor (cubic meter per kilogram [m®/kg]).

RIFS_WP.0U3
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Table O-1 (Continued)
Equations Used To Estimate Chemical Intake

RI/FS Workpian, Operable Unit 3
NAS Jacksonville
Jacksonville, Florida

INGESTION OF SURFACE WATER

Intake (mg/kg-day) = CW x CR x ET x EF x ED
BW x AT

where:
CW = chemical concentration in water (mg/2)
CR = contact rate (L/hour)
ET = exposure time (hours/event}
EF = exposure frequency (events/year)
ED = exposure duration (years)
BW = body weight
AT = averaging time—period over which exposure is averaged (days)

DERMAL CONTACT WITH SURFACE OR GROUND WATER

Absorbed Dose (mg/kg-day) = CW x SA x PC x ET x EF x ED x CF
BW x AT

where:
CW = chemical concentration in water (mg/2)
SA = skin surface area (cm?*/event)
PC = chemical specific dermal permeability constant (em/hr)?
ET = exposure time (hours/event)
EF = exposure frequency (events/year)
ED = exposure duration (years)
CF = conversion factor {1 liter/1000 cm?)
BW = body weight (kg)
AT = averaging time-period over which exposure is averaged (days)

INGESTION OF GROUNDWATER

Intake (mg/kg-day) = CW x IR x EF x ED
BW x AT

where:
CW = chemical concentration in water (mg/2)
IR = inhalation rate (m®/day)
EF = exposure frequency
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time—period over which exposure is averaged (days)

INHALATION OF VOLATILES FROM HOUSEHOLD WATER USE

Intake (mg/kg-day) = CW x K x IR x EF x ED
BW x AT

where:
CW = chemical concentration in water (mg/?)
K = volatilization factor (unitless)
IR = inhalation rate (m*/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time—period over which exposure is averaged (days)

. Reference: U.S. Environmental Protection Agency (USEPA), 1989b.

RIFS_WP.0U3
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Table O-2
Exposure Parameters
Occupational Soil Contact
Construction Worker (Adult)

RI/FS Workpian, Operable Unit 3
NAS Jacksonville
Jacksonville, Florida

Construction

Parameter Worker Units Source
Soil Ingestion Rate 110 mg/day [1]
Soil Adherence Factor 1 mg/cm? {2]
Surface Area Exposed?® 3,000 cm? [2]
Fraction Ingested From Site 100% Assumption
Exposure Frequency* 130 days/year Assumption
Exposure Duration 1 years Assumption
Body Weight 70 kg 1]
Averaging Time [1]/Assumption
Cancer 70 years
Noncancer 1 years

' U.S. Environmental Protection Agency (USEPA), 1991: Human Health Evaluation Manual, Supplemental Guidance:
Standard Default Exposure Factors.” Office of Solid Waste and Emergency Response (OSWER) Directive 9285.6-03
2 SEPA, 1992, Dermal Exposure Assessment: Principles and Applications EPA 600/8-91/011B; January 1992.

3 50th percentile; Hands and forearms.

* Construction Worker - 5 days/week, 26 weeks/year.

Notes: mg = milligrams.

cm? = square centimeters.

kg = kilograms.

RIFS_WP.OU3
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Table O-3

Default Exposure Parameters
Occupational Inhalation Exposure

Construction Work (Adult)

RI/FS Workplan. Operable Unit 3
NAS Jacksonville
Jacksonville, Florida

Construction

i Source

Parameter Worker Units
Inhalation Rate 20 m?/hour 1]
Exposure Frequency’ 30 days/year [1]/Assumption
Exposure Duration 1 years [1]/Assumption
Body Weight 70 kg [11
Averaging Time

Cancer 70 years 1

Noncancer 1 years {11

Assumption

1 U.S. Environmental Protection Agency, 1991. Human Health Evaluation Manual.

2 Construction worker, 5 days per week, 26 weeks per year.

Notes: m® = cubic meters.
kg = kilograms.

RIFS_WP.0U3
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Table O-4

Exposure Parameters

Residential Use of Potable Water

RI/FS Workplan, Operable Unit 3

NAS Jacksonville
Jacksonville, Florida

Adult .
Parameter 7-30 Units Source
Water Ingestion Rate 2 liter/day [1]
Exposure Time - Showering 12 min/day 2]
0.2) {hrs/day)
Exposure Frequency 350 days/years 1]
Exposure Duration 30 years [1}
Body Weight 70 kg USEPA, 1991b
Averaging Time
Cancer 70 years (1]
Noncancer 24 years (1

' U.S. Environmental Protection Agency (USEPA) 1991, Human Health Evaluation Manual: "Standard

Default.

2 JSEPA, 1989, Risk Assessment Guidance for Superfund. Volume 1: Human Health Evaluation Manual,
(Part A) EPA/540/1-89/002; December 1989.

Notes: m® = cubic meters.

2

cm* = square centimeters.

min = minutes.
kg = kilograms.

RIFS_WP.0U3
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Table O-5
Default Exposure Parameters
Swimming

RI/FS Workplan. Operable Unit 3
NAS Jacksonville
Jacksonville, Florida

Child Aduit

Parameter 6-16 7-30 Units Source
Water Ingestion Rate 50 50 mi/hour USEPA, 1989b
Surface Area Exposed’ 7.195 18,150 em? USEPA, 1990c
Exposure Time 26 2.6 hours/day USEPA, 1989b
Exposure Frequency 45 45 days/year USEPA, 1991b
Exposure Duration 6 24 years USEPA, 1989b
Body Weight 15 70 kg USEPA, 1989b,
1991¢
Averaging Time
Cancer 70 70 years USEPA, 19839b
Noncancer 6 24 years USEPA, 1989b

' 50th percentile; Whole body

Notes: ml = milliliters.
em? = square centimeters.
kg = kilograms.

RIFS_WP.0U3
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Table O-6
Equation For Remedial Goals Options

RI/FS Workplan, Operabie Unit 3
NAS Jacksonville
Jacksonville, Florida

Residential Water - Carcinogenic Effects

.O(mglL; - TR x BW x AT x 365days|yr +(SF,xSAxPO)]
risk-based) ~ EF x ED x [[SF, x K x IR)) = (SF, X IR,)] = °

where:

Parameters  Definition

C chemical concentration in water (mg/?)

TR target excess individual lifetime cancer risk
(unitless)

SF, inhalation cancer slope factor (mg/kg-day)™)

SF, oral cancer siope factor (mg/kg-day)™')

BW aduit body weight (kg)

AT averaging time (yr)

EF exposure frequency (days/yr)

ED exposure duration (yr)

IR, daily indoor inhalation rate (m*/day)

IR, daily water ingestion rate (L/day)

K volatilization factor (unitless)

SF, dermal cancer slope factor (mg/kg-day”)

SA skin surface area (cm?/event)

PC permeability constant {cm/hr)?

Residential Water - Noncarcinogenic Effects

Clmgll; THI x BW x AT x 365 days]yr 1 SAxPC

+

risk-based) = EF x ED x [(RfD, x K x IR,) + (RfD, x IR,)] ~ AfD,

where:

Parameters  Definition

c chemical concentration in water (mg/¢2)

THI target hazard index (unitless)

RfD, oral chronic reference dose (mg/kg-day)

RID, inhalation chronic reference dose (mg/kg-day)

BW adult body weight (kg)

AT averaging time {yr)

EF exposure frequency (days/yr)

ED exposure duration (yr)

IR, daily indoor inhalation rate (m*/day)

IR, daily water ingestion rate (L/day)

% volatilization factor {unitless)

RtD, dermal chronic reference dose

SA skin reference area (cm?®/event)

PC permeability constant (cm/hr)*
RIFS_WP.OU3
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Table O-6 (Continued)
Equation For Remedial Goals Options

RI/FS Workplan. Operable Unit 3
NAS Jacksonville
Jacksonville, Florida

Soil - Carcinogenic Effects

C - TAxBWxATx365 daysfyear
EFxEDX|(SF,xIRxFI)+(SF xAFxSAxRAR)+(SFxIhAxET)]
where:
Parameters  Definition
C chemical concentration in soil (mg/¢)
TR target excess individual lifetime cancer risk
(unitless)
SF, oral cancer siope factor (mg/kg-day)™")
SF, dermal cancer slope factor {mg/kg-day)”')
SF, inhalation cancer slope factor (mg/kg-day)™)
BW adult body weight (kg)
AT averaging time (yr)
EF exposure frequency (days/yr)
ED axposure duration (yr)
IR ingestion rate (mg/day)
FI fraction ingested (mg/day)
AF soil to skin adherence factor {mg/em?)
SA skin surface area exposed (cm?/event)
RAF relative absorption factor
IhR inhalation rate (m?/hr)
ET exposure time (hours/event)

Soil Non-carcinogenic Effects

C- THIxBWxAT365 days]yr
EF<ED[(\/RfD xIRxFi)+(1]RfD < AFxSAxRAF) +(1|RFD;xIhRxET)]

where:
Parameters  Definition
C chemical concentration in soil (mg/2)
THI target hazard index (unitless)
RfD, oral chronic reference dose (mg/kg-day)
RfD, dermal reference dose
RfD; inhalation chronic reference dose (mg/kg-day)
BW adult body weight (kg)
AT averaging time (yr)
EF exposure frequency (days/yr)
ED exposure duration (yr)
IR, daily indoor inhalation rate (m?*/day)
IR, daily water ingestion rate (L/day)
% volatilization factor (unitless)
SA skin reference area (cm®/event)
PC permeability constant (cm/hr)* chemical specific
RIFS_WP.0U3
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TABLE 0-6 Equation For Remediation Goals
NAS OU 3 .
JACKSONVILLE, FLORIDA -

— ——

RESIDENTIAL WATER - NONCARCINOGENIC EFFECTS

— CxIR,xEFxED . CxKxIR, x EF x ED
Rf D, x BW x AT x 365daysfyr RfD, x BW x AT x 365days/yr

_EFxEDxCx[(yR[D, x IR)) + (UR[D, x K x IR )|
- BW x AT x 365days|yr

.C(mg/L; - THI x BW x AT x 365days|yr
risk-based) " pp x ED x [(UR[D, x K x IR,) + (UR[D, x IR,

where:

Parameters Definition Default Value

[of chemical concentration in water (mg/L) —

THI target hazard index (unitless) : ) 1

RED, oral chronic reference dose (mg/kg-day) } " chemical-specific
RED, inhalation chronic reference dose (mg/kg-day) - chemcial-specific
BW adult body weight (kg) _70 kg

AT averaging time (yr) 30 yr (for carcinogens, equal to ED)
EF exposure frequency (days/yr) 350 days/yr

ED exposure duration (yr) 30 yr

IR, daily indoor inhalation rate (m’/day) 15 m*/day

IR, daily water ingestion rate (L/day) 2 L/day
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